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NOTICE

Development of this document was funded by the United States
Environmental Protection Agency. It has been subjected to the
Agency's review process and approved for publication as an EPA

document.

The pclicies and procedures set out in this document are intended
solely for the gulidance of response personnel. They are not
intended, nor can they be relied upon, to create any rights,
substantive or procedural, enforceable by any party in litigation
with the United States. EPA officials may decide to follow this
guidance, or to act at variance with these policies and
procedures based on an analysis of specific site circumstances,
and to change them at any time without public notice.
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Executive Summary

This document describes the recomnended apprcach for evaluating
and remediating Superfund sites with PCB contamination. It
should be used as a guide in the investigation and remedy
selection process for PCB-contaminated Superfund sites. This
guidance provides preliminary remediation goals for various media
that may be contaminated and identifies other considerations
important to ensuring protection of human health and the
environment. In addition, potential applicable or relevant and
appropriate requirements (ARARs) and "to-be-considered"™ criteria
pertinent to Superfund sites with PCB contamination and their
integration into the RI/FS and remedy selection process are
summarized. This guidance alsoc describes how to develop remedial
alternatives for PCB contaminated materials that are consistent
with Superfund program expectations and ARARs. The guidance
concludes with a discussion of considerations unique to PCBs that
should be considered in the nine criteria evaluation and
tradeoffs between options that are likely to occur.

Actions taken at Superfund sites must meet the mandates of the
Comprehensive Environmental Response Compensation and Liability
Act (CERCLA) as provided for in the Naticnal Contingency Plan
(NCP). This requires that remedial actions protect human health
and the environment, comply with or waive applicable or relevant
and appropriate requirements, be cost-effective, and utilize
permanent solutions and alternative treatment technologies or
resource recovery technologies to the maximum extent practicable.
In addition, there is a preference for remedies that employ
treatment that permanently and significantly reduces the
mobility, toxicity, or volume of hazardous substances as a
principal element. Although the basic Superfund approach to
addressing PCB-contaminated sites is consistent with other laws
and regulations, this consistency must be documented in the
feasibility study and ROD to demonstrate that ARARs have been
attained or waived. Primary Federal ARARs for PCBs derive from
the Toxic Substances Control Act (TSCA) and the Resource
Conservation and Recovery Act (RCRA).

To identify the areas for which a response action should be
considered, starting point concentrations (preliminary cleanup
goals) for each media are identified. These concentrations
represent the level above which unrestricted e e Ray result
risks exceeding protective ‘evels. or soils, the preliminary
remediation g ¥ be 1 ppm for sites in or
expected to be in residential areas. Higher starting point
values (10 to 25 ppm) are suggested for sites where non-
residential land use is anticipated. Remediation goals for
ground water that is potentially drinkable should be the proposed
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MCL of .5 ppb. Cleanup levels asscciated with surface

water should account for the potential use of the suface water as
drinking water, impacts to aquatic life, and impacts through the
focd chain.

For contaminated material that is contained and managed in place
over the long term, appropriate engineering and institutional
controls should be used to ensure protection is maintained over
time. An initial framework for determining appropriate long-term
management measures is provided.

The Superfund program expectations should be considered in
developing appropriate response options for the

identified area over which some action must take place. 1In
particular, the expectation that principal threats at the site
should be treated, whenever practicable, and that consideration
should be given to containment of low-threat material, forms the
basis for assembling alternatives. Principal threats will
generally include material contaminated at concentrations
exceeding 100 ppm for sites in residential areas and
concentrations exceeding 500 ppm for sites in industrial areas
reflecting concentrations that are 1 to 2 orders of magnitude
higher than the preliminary remediation goals. Where
concentrations are below 100 PPm, treatment. is less likely to be
practzcablewﬁn 185¥%the ‘volume' of “contamifated material™is

relatively “low.

The expectations support consideration of innovative treatment
methods where they offer potential for comparable or superior
treatment performance or implementability, fewer/lesser adverse
impacts, or lower costs. This emphasizes the need to develop a
range of treatment options. For PCBs, possible innovative
technologies meeting these criteria include solvent extraction,
potassium polyethylene glyccl dechlorination (KPEG), biological
treatment, and in-situ vitrification.

Protective, ARAR-compliant alternatives will be compared relative
to the five balancing criteria: 1long-term effectiveness and
permanence, reduction of toxicity, mobility, or voclume through
treatment, short-term effectiveness, implementability, and cost.
Primary tradeoffs are most likely to occur under the long-term
effectiveness and permanence, implementability, and cost
criteria.

Final decisions should document the PCB concentrations above
which material will be excavated, treatment processes that will
be used, action levels that define the area that will be
contained, long-term management controls that will be
implemented, treatment levels to which the selected remedy will
reduce PCB concentrations pricr to disposal, and the time frame

for implementation.
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Chapter 1
Introduction

This document describes the recommended approach for
evaluating and remediating 8uperfund sites with pCB
contamination. It provides starting point cleanup levels
for various media that may become contaminated and
identifies other considerations important to ensuring
protection of human health and the environment that these
Cleanup levels may not address. 1In addition, potential
applicable or relevant and appropriate requirements (ARARS)
and '"to-be-considered" criteria pertinent to Superfund sites
with PCB contamination and their integration into the RI/?¥S

and remedy selection process are summarized.

The guidance alsco describes how to develop remedial
alternatives for PCB contaminated materials that are
consistent with Ssuperfund program expectations and ARARS.
The guidance ccncludes with a discussion of considerations
unique to PCBs that should be considered in the nine
criteria evaluation and likely tradeocffs betwveen options

that are likely to occur.



1.1 Purpose

This gquidance document outlines the RI/FS and selecticn
cf remedy process as it specifically applies to the
development, evaluation, and selection of remedial actions
that address PCB contamination at Superfund sites. The
principal objectives of this guidance are to:

o Present the statutory basis and analytical framework for
formulating alternatives designed to address PCB
contamination, explaining in particular the regulatory
requirements and other criteria that can shabe options for

remediation;

o Describe key considerations for developing remediation
goals for each contaminated media under various

scenarios:

© Outline options for achieving the remediation goals and
the associated ARARS;

o Summarize the key information that generally should be
considered in the detailed analysis of alternatives;

o Discuss key tradeoffs likely to occur in the remedy
selection process;

o Provide guidelines for documenting remedies for PCB
sites in a Proposed Plan and Record of Decision.

Although technical aspects of the investigation,
evaluation, and remediation are not discussed in detail,
pertinent references and, in some cases, Summary
information, are provided.

This document is intended for use by EPA remedial
project managers (RPMs), State and other Federal Agency site
managers responsible for Superfund sites involving PCBs,
contractors responsible for conducting the field work and
alternatives evaluation at these sites, and others involved
in the oversight or implementation of response actions at

these sites.

Although each Superfund site may present a unique set of
environmental conditions and potential human health
problems, general guidelines can be established for sites
involving PCBs as the predominant chemical. Utilizing these
general principles, site managers can streamline the RI/FS
and remedy selection process by conducting a more efficient
and effective study. This can be accomplished by: 1)
specifying ARARs and other factors that shape the primary
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options for remediating such sites, 2) identifying key
information necessary te fully evaluate those options, and
3) focussing on the major tradecffs likely to emerge in the
comparative analysis upon which remedy selection is based.
Consideration of the factors outlined in this document
should lead tc consistent alternatives development and
evaluation at sites involving PCB contamination.

1.2 Background

Approximately 12 percent of the Superfund sites for
which Records of Decision (RODs) have been signed (69 of S8l
total RODs as of 9/89) address PCB contamination.
Preliminary assessment/site inspection data from all sites
on the National Priorities List indicates that approximately
17 percent of the sites for which RODs have not yet been
signed also involve PCBs. The RI/FS/remedy selection
process for PCB sites is complicated for a number of
reasons. From a regulatory point of view, there is an
unusually high number of potentially applicable or relevant
and appropriate requirements (ARARs) and pertinent "to-be-
considered" guidelines for actions involving PCB wastes.
PCBs are.difficult to address technically due to their
persistence and high toxicity. Finally, a large number of
process options are potentially effective for addressing
PCBs and deserve consideration. The approach outlined in
this document attempts to address all three aspects of PCB

remediation.

1.3 Focus of This Document With Respect to the Remedial
Process and Superfund Expectations

The Superfund remedial process begins with the
identification of site problems during the preliminary
assessment/site inspection, which is conducted before a site
is listed on the National Priorities List. The process
continues through site characterization, risk assessment,
and treatability studies in the RI, the development,
screening, and detailed analysis of remedial alternatives in
the FS, and culminates in the selection, implementation, and
operation of a remedial action. Figure 1-1 shows the steps
comprising the Superfund RI/FS process. Arrows indicate key
decisions specifically addressed in this document.

The various components of the remedial investigation are
not specifically addressed in this document:; however,
initial reference material including tables outlining
properties of PCBs, analytical methods available, and data
collection needs/considerations for technologies used to
address PCBs are provided. 1In addition, a general
discussion of the assessment of PCB impact on ground water

3
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and evironmental considerations which may be pertinent in
the risk assessment 1s provided.

The focus of this guidance is primarily on the
feasibility study: development and screening of
alternatives, detailed analysis of alternatives, and the
consequent selection of remedy. This process is designed to
meet the overall Superfund goal to select remedial actions
that are protective of human health and the environment,
that maintain protection over time, and that minimize
untreated waste. In addition to the overall goal, Superfund
actions should consider the following program expectations:

»

o Treatment of principal threats wherever practicable,

o Containment of waste that poses a low long-term threat
or where treatment is impracticable,

o Institutional controls to mitigate short-term impacts or
supplement engineering controls,

o Remedies that combine treatment of principal threats
with containment and institutional controls for
treatment residuals and untreated waste,

o Consideration of innovative technclogies,

o Returning contaminated ground water to its beneficial
uses within a time frame that is reasonable, where
practicable.

The implications of these expectations for PCB contaminated
sites is described in appropriate sections of this document.

The development of alternatives involves completing the
following steps, considering the program expectations
described above:

1. Identify remedial action response objectives including
the preliminary remediation goals that define the
appropriate concentration of PCBs that could remain at
the site without management controls.

2. Identify general response actions such as excavation
and treatment, containment, or in-situ treatment.
Identify target areas for treatment and containment
consistent with Superfund program expectations and
consistent with ARARsS and TBCs specific to PCB
centamination.

3. Identify process options for various response actions.
Treatment options for PCBs include incineration,
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solvent extraction, KPEG, or other removal/destruction
metheds. Immobilization techniques may alsc be
considered. Long-term management controls appropriate
for the material remaining on site should be noted.

4. Evaluate/screen process options to determine which are
technically feasible for the site.

5. Combine feasible process options to formulate
alternative remedial actions for detailed analysis.

This document provides general guidance on two primary
aspects of the development of alternatives process that are
considered and revised throughout the completion of the

steps listed above:

o Determination of the appropriate concentration of PCBs
that can remain at a site (remediation goal) under
various site use assumptions. This is based on standard
exposure and fate assumptions for direct contact. A
qualitative consideration of potential migration to
ground water and environmental impacts is included for

site-specific assessment.

This concentration will reflect the level that will
achieve the program goal of protection and will be
achieved through removal and treatment to this level or
by restricting exposure to contamination remaining above

this level.

o Identification cf options for addressing contaminated
material and the implications, in terms of long-term
management controls, associated with these options.
Remedial actions will fall into three general
categories: overall reduction of PCB concentrations at
the site (through removal or treatment) such that the
site can be used without restrictions, complete
containment of the PCBs present at the site with
appropriate long-term management controls and access
restrictions, and a combination of these options in
which high concentrations are reduced through removal or
treatment but the levels remaining still warrant some

management controls.

The determination of what combination of treatment and
containment is appropriate will be guided by the progranm
expectations to treat the principal threats and contain
and manage low-threat material. The determination of
what constitutes a principal threat will be site-
specific but will generally include material
contaminated at concentrations of PCBs that exceed 100
ppm (residential areas) or 500 ppm (industrial areas).
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The type of treatment selected will take into account
the program expectation to consider innovative
treatment. Treatment that is often comparable in
performance to but less costly than incineration may be
attained using solvent extraction or KPEG. 1In addition,
the potential for adverse affects from incineration can
be removed through use of one of these technologies, in-
situ vitrification, and in some cases, solidification.

For both evaluations, pertinent ARARs and TBCs are
identified.

Finally, this document will: 1) discuss:some of the
unique factors associated with response actions at PCB-
contaminated sites that might be considered under the
detailed analysis of alternatives using the evaluation
criteria outlined in the proposed NCP, 2) indicate how these
factors might be evaluated in selecting the site remedy, and
3) outline the findings that should be documented for the

selected remedy.
1.4 Organization cf Document

The remainder of this document is divided into four
chapters and six appendices, summarized below. At the
beginning of each chapter a brief summary highlighting the
main points of the section is provided.

Chapter 2 describes the potential ARARs and TBCs most
commonly identified for sites involving PCB contamination.
This discussion has been separated from the background
section because of the complexity of the regulatory
framework.

Chapter 3 provides general guidelines for determining
PCB concentrations appropriate to leave on site under
various scenarios. The primary factors affecting this
determination are the medium that is contaminated, the
exposure assumptions for the site, and the extent and level
of contamination that is to be addressed.

Chapter 4 ocutlines the remediation options for material
which warrants active response. Options include treatment
that destroys the PCBs and long-term management controls
that prevent exposure to PCBs. The regulatory implications
of each option are discussed.

Chapter 5 summarizes the primary considerations
associated with determining the appropriate response action
for a PCB contaminated Superfund site in terms of the nine
evaluation criteria used in the detailed analysis. Key
tradeoffs likey to occur among alternatives are noted.

.



Finally, the findings speclflc to actions aﬂdre551ng PCBs
that should be documented -in the Record of Decision are

presented.

Appendix A provides a summary of the Superfund sites
involving PCBs for which RODs have been signed, including
type of response action chosen and clean-up leve

specified.

Appendix B provides the detailed calculations supporting -
the direct contact risk evaluation presented in Chapter 3.

Appendix C provides the backup calculations and -
methodology for the example evaluation of long term
management contrcls presented in Chapter 4.

Appendix D includes two case studies of Superfund site
actions involving PCB contamination: Peppers Steel, FL
where the remedy involved scolidification and Wide Beach, NY
where treatment using the KPEG process was selected.

Appendix E provides a-list of the currently permitted
PCB disposal companies and their addresses and phone
numbers. It also includes a list of EPA's Regional PCE -
disposal contacts in the TSCA program and their phone

numbers.

Appendix F provides examples of long-term management
controls implemented at several PCB Superfund sites where
varying concentrations of PCBs were left on site.
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lidification/stabilization of thermally
cated 10i! following trestability
udies.

odrich, B f. Chemical Group, XY  [06/24/88] [RP)
traction of griund water and trestment $6,090,000
ing slir stripping, carbon adsorption,

d all/water separation with discharge
treated water (0 surface water; deed
irictions; excavation and placement of
: contaminated surface soils in (orwmer
‘n pit area and cap; construction of an
Bnic vapor recovery syatewm;

struction of a flood protection dike;
tallation of a leachate extraction
tem and upgrade euxisting landfil) clay

sray [ngineearing. AL [09/25/86]
svation of contaminated solls and

(r)

$750, 000
wr on- or offsite incinerstion or Caprta) (ost
.te stabilization/sodidifacation of

e sonls

Present MWorlh

SUMMARY REPORT OF fYB2 IHRODGH FYa9

RECORDS OF DECISION THAT ADDRESS POLYCIL ORINATED BIPHINYLS

AS A COMIAMINANL OF CORCIRN

RO/RA COMPLETION AROCHLORS  PRL-TREATMINY
DAIES CONCENIRAT EON

RO (SCAP} 83/3 Nt 4 ppm

RA: (SCAP): 91/4 Stated {seds)

RO Mo RO date, 1260 1.500 ppm

removal actinn will
he conducled to
implement ROD;
solithircation was

chosen sy Lhe

EXCAVATLON ESHIMALED RATIORALT VALY INCINERAYLON
LEVELS VOt UM WAS KO! Sttt
Nat 5,000 Incineration not telained ay a
Stated cubiic yards  viahle alternalive thiough
prelmmuy seitruing No
rationale wis provded an the
ROO
L]
25 ppm 4 400 tncanesatvon guetocoed oo KOD
cubee yards hoswevetr . Keguansl vonn g
Shated Phiat abvdba by b iing wa
cebected Ly the coa
o



SIVE MARE, STALY (ROD SIGN DAL() [LEAD)
COMPONENTS OF 11 STLECIED RENEDY

cosis

ewport Dump, KY  [03/22/88]) [FE)
estorstion and extention of leachsle
ollection system; resoration, regrading,
ad revegetstion of clay cap; monitoring
f ground water and soil, OMM.

rwsom Brothers 01d Reichold, WS
cavation of PCB-contlaminated sediments
+d s0l)s with ollsite disposal;
icavation of non-PCB conlaminated black
ir-Vika waste meterial with offaite
aatment uting incineration and offsite
sposal of ash at .a RCRA land( i)

wer s Steel & \llay, L
iditication of PCB contaminated sails

N s cement Lygs mislure andd onsile

$516,000
Capital Cost

{o9/18/89) (1 |

$14,180 249
Preseat Warth

{03/12/86)  [f()

$5.712.000

Present Masth

SUMMARY REPORT OF 1Y82 L1WOUGHE Y89
RECORDS OF DICISION YHAY ADDRESS POHYCHLORINALED BEPNLNRYLS
AS A CONTAHINANT OF {ONLERN

AD/RA COMPLLETION
DALLS

selected action
RA- {SCAPY B4

RD: (SCAP): B8/}
RA- {SCAP) . 88/}

RD: 90/4
RA: 92/2

RO (SCAP) 82714
HA  (S0ar) HY/Y

ARDCHL DRS

1242
1260

1254

Mot
Stated

PRE IRCAIMENE
(ONCENIRATION

1.020 ppm

10 ppm
sediment

2.10Q pyw

t RUCAVAL 0N

HIVHLS

Nat
Applicable

0 12 ppm

i [HLLY

tSTIMALLD
YOI U]

ot
Applicable

48,30

cubic yards

LIV

culive yards

RAVIONALL MU INC INERAY LN
WAS NiXE S ED

Incvnesation was nat
considered a5 o remedial
alternative o tny Recacd of

Decisron

Incineratian tar acls and
sediment s 'u.\\ ool yeleoted dae
to untertainty over voluse of
wmatlerial to be bieated amd
lack ol aceeptome by Slale
and communily  Higlwr o
was conshibered 8 min

b luctie on b oo

P v ation woe e chected

ae b o ORI



© SIVE WAME, SIAIE [ROD S)GM DAVE) [LEAD)

COMPONENTS OF TR STLECIED RIMEOY

C€os1s

placement of residuals; residual analysis
of solidilied s0ils prior to dispossl.

Smith's Farm Brooks, KXY  [09/29/089)
fucavation of PCB contaminated soll,

waste material and sediments from site
Area B with onsite Incineration followed
by solidification/fination of trestment
residuals; coppir) of s0ils in Area A;

construction of 1iachate collection

system; sccess restrictions; and ground

waler monitoring.

Subtotal **

HGION 05

\Rf Materrals/Greenup, Il

ontaminated above recommended action

[06/14/85]

incavalion and ollsite disposal of 304l

$26.900, 000
Present Worth

$824, 000
Lapital (ost

SUMMARY RIPORI OF FYB82 THROUGH Y89
RLCORDS OF DYCISION THAT ADDRISS POLYCHIORINAIID BIPMINYLS
AS A COMTAMINANL OF CONCERN

RD/AA COMPLET)ON
DALES

“o Qs ll
RA: 93/)

RO {SCAF) B4/
RA  (SUAPY H5/4

AROCHL ORS

1248
1254
1260

Hot

Stated

PRL TREAIMEND
COMCENTRATIOM

{XCAVATION
Levies

6.100 1}, 100ppm 2 ppm

Mot I pywn
Stated

(STIMAT(O
vOL UMt

26,200
cubic yards

[T

cubie yaaaty

RATIONALE wWHiY MO INERATION
WAS ML S ECED

disadvantagrs (2 16X ot lead
escapes inlo Lhe aguiler ),
inavarlabilaty of
tncineratons, compleaiily of
wasle malria, Vine anlensive
remedy, costly  aud requires

additional waste hamdbing

Incineralion seledted

e anes e ey 8

catcondbe e d o [ Lol



1TC WAME, SYA [ [ROD SIGM DAVL) [LEAD)
OMPONENTS OF THE SILLCTED REMEDY

Cos1s

els; decontamination and removal of

te equipment and buildings; ground
er monitoring; O8M.

co Ansconda, (H  {03/08/83] [RP)]
svation of 50 cubic yards of sludge

h PCB levels 500ppm followed by

site incinera.ion and dispossl;
svation of rerining 1,250 cubic yards
sludge and soils {PCB concentrations
Oppm) with of(site dispossl in
plisnce with all RCRA and 1SCA
ulations; bscklilling excevaled areas;
deed restlrictions.

$4.161 066
Caprtal Cost

vidare Wunicipal Landfil) #1, 1L [06/30/88] [ )

Is in the drum disposal ares will be $5.617.000
smpled and those contsining greater Present Vorth
n 50 ppm PCOs will either be excavated

incinacated offsite or left in place

capped wilh 2 30i) cover; soils

lominated with less Lhan 50 ppm P(Bs

| be consotideted with the landfil]

srial prior to capping

SUMMARY REPORL OF |va2 1HAOUGH Y89
RECORDS OF OCCISION THAT ADDRESS POLYCHLORINALID RIPHINTI S
AS A CONTAMINANL OF CONCERN

RD/RA COMPLE T 1ON
DANLS

RO: 91/)
RA. 93/4

RO (SCAP): 90/1
RA: [SCAP): 92/)

AROCHE DR'S

Not
Stated

1242
1254
1260

PRL - 1RLAYME NI
CONCEMIRATION

3,000 ppm max
sludge

51,000 ppm

EXCAVALION [STIMATCO RAT(ONALE WY Y NE INERATION
teveLs YOt imt WUAS WO Sttty
alternative 1n thiy Kecord of
Becvsron
Kot 1,100 Incineratoon sebected tor PUB
Stated cubic yards  concentrations c“niippem
[ 4
S50 ppm Nol Incineratvon selected L
Stated soids contarming sprater then
490 pien PCA,

e
-



16 NAME, STAIL [ROD SIGH DATC) [LEAD)

WONENTS OF 14 SILECTID REmEDY

cost1s

w Sand & Gravel, NY  [09/30/88)
ation of contaminated soil and
rent and onsile consolidation,
38!, and cepping; collection of
wte using either a passive drain
m or an active extraction well
m and dewatering of contaminated
wte and ground watar with onaite

rq)

wrge of effluent to surface water or
le discharge; multimedia monitoring

s, W {09/29/87) [FE)
stion and gffsite Vandfi)ling of
ontaminated solls; excavalion end

e biodegradation of PAH-contaminaied

.. backfilling; grading: and
mtation.

0i1 & Chemical, N [0%/21/89]
ation and offsile Incineration of
hot spots’: removal of tanks,
lings, and debris with offsite
eration, extraction and oflsite

eration of aqueous tank contents,

(v

$3,727,000-
$14,548,900
Present Vorth

$1,344,000
Capita) Cost

$3.114,68)

lotal Cost

SUMMARY REPORI OF (Y82 THROUGH fY89

AS A COMTAMINANE Df (ONULERN

RD/RA COMPELVION

DALES

RD.

RA

RO
RA

RD
RA

(SCAP)
(SCAP)

{SCAP)
(SCAP)

(SCAP)
(SCAP)

9171
931/2

B8/4
90/4

a88/4
90/ 4

AROCHLORS

Not
Stated

1260

1242
1248
1244
e

PRE IREAIMENT
CONCENTRALION

482 ppm

17,000 ppm

500 ppm

RECORDS Of DICISION THAT ADDRESS POLYCIHLORINALID RIPIENYLS

EXCAVALION
TEvELS

10 ppm

S pym

Y ppm

ESTIHALLD
YOL UM

10,000

cubic yards

k 100

cubic yards

|“| ty
> 40 ppem
Hobh0 y

SO ppen

RATIORALE WiY I[N INERALION
WAS MOd St

Ihermal treatment
{vncineration) was nal
expecled to oller sygnitscant
inCreases in protecliveness (o
public health and the
enviromment  or shart  or
long term elfectiveness boe

the increased cost

| wcavatrvon aml aoftsvte

disposal aVs0 may o boe
alfsile tacvnecglvan as a
component ol The Soledted

ety

Jotal sule com wmn gt van ot

v dnerabed e ro ot



SEUE MAML, SIALE (ROO SIGM DAIT) [LEAD)
TOMPONENTS OF THE SLLECILO RENEDY

€osI1S

fsite disposal of non-aqueous tank
atents; excevalion of PC8 contmminaled
{l and buried sludge area with offsite
spossl .

de Beach Development, WY  {09/30/85)
aduct pilot study on KPEG (potassium
lyethylene glycol) treatment to
termine effectiveness in neutralizing
2 PCB contsminsted soll.

s}
$9.295,.000
Present Morth

rk 011, WY [02/0%/88) (f )

cavation and dewstering of PC8
mMaminated s0)) and sediments with
1idification ir & mobile onsite unit,

o stabilized material will be tested o
rify 113 non-leachabilily snd then
sposed onsite; extraction of ground

ter wilh onsite treatment wiing an ol

$2.500,000
Capital Cost

lamer and o1l/eater separalor with
scharge 1nto a surdular water trealment
1t. oflsite trestment {lo be selected
lowing treatability studies} of
ntamincted tank oils, desolition

SUMMARY REPORT Of 1YB2 THROUGH FYd9
RECORDS OF DICISION THAT ADORESS POLYCHLORINALED RIPHENYLS
AS A CONTARINANTL Of CONCIRN

RO/RA COMPLILION AROCIH ORS
pANS
RO: (SCAP) 8972 1254
RA {SCAP) 91/1
RO {SCAP) 91/1 1248
RA- (SUAP) 9172 1254
1260

PRE- TREAIMI NI
CORCENERALTON

1,026 ppm

210 ppm

EXCAVAL LON
tivees

10 ppm

10 ppm
{sor})
! ppb
{ground

water)

ESTIRALED
LJHRT

22,100

cubic yards

30,000
cubic yards
75,000

gellons

RAVIONALL WAIY 1M IRERATION
WAS KO SEVEeiED

Intaneration aot setained as o
viable alternative thiough
preliminary screcuing  No
rationsle was provided 1n the

ROO

tncinerat van was not selected
because (urther tivatment of
the residust ash 1ol lowing
thermal destiucbion may b
needed to tuse the lngh
concentratton ol aetaly Lol
ansate vlo the e niaal a0 h

e o oy anibos fsa



SIVE NAME, SIATE {ROD SIGN DATE) [LEAD)

cosis
COMPONENTS OF THE STLECTLD REMEDY

nd decontaminalion of the emply storage
snhs.

ubtota) **

16ion 0)

slaware Sand & Gravel, OE  (04/22/88) (it}

«cavation of PCB-contaminated soi) at $18,250,000
-um Disposal Area and Ridge Ares; Total Cost
wporary ongite storage fallowed by

wite mobile in ineration of excavated

W) and waste; treatability studies;

sidual ash wil pe snalyzed and

spoted onsite.

uglassville Disposal, PA [o6/24/88) (S}

soval, transportatisn, snd of faile $4.050,000
cinaralion of Viquid and sludge Lenk Capital Cost
ste; decoatasination of tanks, piping,

wetting squipment, and bullding

ter1als designated for salvage or reuse

s level not to exceed 100 ug/100

iare cenlimelers PCB1 on Lhe surface,

site disposal of buriding rubble,

SUMMARY RIPORT OF FYB2 THIOUGH fYa9
RICORDS OF DICISION THAT ADORESS POLYCHIORIMATED BIPNINYLS
AS A CONTAHINANT D1 CONCERN

RD/RA COMPLETION
DATES

RD. {SCAP). 90/2
RA: (SFAP): 91/4

RD. {SCAP} 89/)
RA- {SCAP) 91/1

AROCHLORS  PRE TREATMINY

CONCENIRALLON
Not 49 ppm
Staled
1260 6 400 ppem

EXCAVALLON £STIRALED
LEVILS vOL UMt
Not 29,122
Stated cubic yards
I}
Not 200,000
Stated qallans

RAVJONALE wriY INCUMERALLON
WAS M}) Stitcvip

Incineration seled led

Toncineratron selected



10 MAME, STATE [ROD SIGN DAT[) [LEAD)
WPONENIS OF IHE SELICTID REMEDY

SUMMARY KEPORI OF £Y82 THROWGH §YA9
RECORDS OF DLCLSION UHAT ADDATSS POLYCHLORINANED BIPHENYLS
AS A CONIAMINAND O CORCERN

casts RO/RA CORPLE N IDN

crete, asphall, and other materials

| cannot be decoutaminated 10 less

v 30 ppm PCB3 and treatment

satlering or lucineration) of generaled
mitsminstion uids.

ylassville Disposal, PA
wation and onsite thermal Lreatment
onteminsted solls, sludges and ’
ments with solidificetion and onaite
01a) of ash residuals; installstion
ol} covers in lessar contaminated
ce aress; deed restrictions.

Chemical, W [09/29/88) [F ]
vation and remova) of tanks and drums
offsita incinaration snd disposal;
nage and onsite treatment of )agoon
9e using lon axchange or chemicsl
ation; wastewater trestment using
ulated activated carbon with offsite
dual discharge to surface water.

(06/30/89]) s )

AROCHLORS PRE TRUEAIMI NI I XCAVAY IDN
OAILS CONUEMIRATION HIviLs
$19.280.670- RO {SCAP). 90/) Not |.889 ppm Mot
$53.619,000 RA: (SCAP): 91/4 Stated Stated
Capital Cost
$1),110,000 RO {SCAPY B89/2 ol Not Hot
Present Worth RA  (SCAP) 80/1 Stated Stated Stated

ISTIMATED RADEOMAL L WY INC ENERATLON
VoL MAS NOT bt D
48,400 Incineration seledted
cubic yards
L 4
Not I vpevatoon el ted
Stated



SITE MAME, STATL [ROD SIGN DAIf] [LEAD) costs
COMPONENTS OF THE SELECIED RUMEDY

high fleciric. PA {o2/11783) (¢ |}

cavation and of site disposal of soils 16,401,000

sater than SO_ ppm; additionsl removal
sol) where cost-effective; demolition

buildings onsite; grading and
1egelation; OBN.

1. Manufacturing, PA

[03/31/89) (F )

:avation of ¢orteminsted waste and so0il
Ilowad by offsite incineration st &
h permitted faclilily; Incinerator ash

11 be disposed offsite at » RCRA

Wty

finance Works D.sposal, WV
11te mobile Incinerstion and

Warrment of encavaled soils and

(03/31/88}

fimenly, onsite dispasat of non (P

ac ash residusls in an inactive

witidl, olfsite Lisposal of [P tone

Capital Cost

$2.061,000
Copital Cost

(g
$6.718,000
Present Morth

SUMMARY REPORT Of (Y82 THROUGH fva9
RECORDS OF DECISION THAT ADORESS POLYCIIORINAILD AIPHINYLS
AS A CONTAMINANTE OF CONCIRM

RD/RA COMPLLTION
DAHS

RD. (SCAP) 84/}
RA. (SCAP) B84/4

RD. (SCAP) 89/4
RA: (SCAP} 90/1

RO (SCAP)
RA  (SCAP)

91/2
91/4

AROCHI ORS

Nol
Stated

Not
Stated

1016
1260

PRE IREAINEND [EXCAVAYION
CONCENTRAYION Levies
110,000 ppm 50 ppm
54 ppm Not
Staled
229 ppm 5 ym

{STIMALLD
VO UM

18,800

cubic yards

« B1%

cubic yanils

Slated

RATIONALL WY INCIMERALLON
WAS MOt1 SLEELitn

Ihere are no moble
incinesators permilted ta
operate 1n Pernsylvania
Operating costy alo woulil be
encessive, mabking this option

not cost eftective

Incinerat von se e el

Incineralvon edon 0.



Y SHIE WAME, STATC (ROD SIGN DATE] (LEAD)
COMPONINTS OF THE SILECH(O RIM OY

SUMMARY REPORY Of FYB2 THROUGH Y89
RUCORDS OF DICISION THAT ADDRESS POLYCHIORINATED BIPHINYIS
AS A COMIAMINANY DI COMCLRN

»sh at an approved RCRA facility; close
insctive landlil) using multi-layer cop.

Subtotatl **

RIGION O4

Alrco Carbide, XY  [06/24/88)
fucavation and consolidation of
contaminated sadiments and surface 1ails
in forwer Burn Pit Area ond cap;
nteaction of grona water and onsite
reatlment using ¢ir stripping, carbon
Weorption, and (i)/water seperation with
flacharge of ireited water offsite to
wrisce water; deed restrictions;
onstruction of cryanic vepor recovary
ystem; construction of flood plain
votection dike; instslliation of a
esachate axtraction system and upgrade
nisting clay cap.

L1g

iger/C8M 041, SC  [o06/01/87) [f |
icavation and onsite thermal lreatment
" g0t} 1o remove organics tollowed by

€0%3S RD/RA COMPLLETION ARDCHL ORS PRL TRUATHI N LXCAVALION
PALLS CONCINIRALLOM LRVELS
$6.090. 000 RO (SCAP). 89/) Not 4 ppm Not
Present Vorth RA: (SCAP): 91/4 Stated {seds) Stated
$7.700.000 RO {SAP) BY9/2 1254 4 ppe b gy
Present Mocth WA [SLAF) 91/4

ISTIMALED
YOttt

5,000

cubic yards

b,an

vuhn

il

RATIONALL WY It INERAL LUK
WAS ROL SECECH(o

Incineratvon was nal tetained

as 2 viable altesnative

thiough preliminaiy wreening
No rationale wis janviilbled an
the ROD

b anersatyine Lo, g



SITE MAME, SYATE [ROD SIGN DAT[) [LEAD)
COMPONENMTS OF THE SELICTLD RUMEDY

SUMMARY REPORI OF FY87 THROLGH fYB9
RECORDS OF DECISION THAT ADDRESS POLYCHIDRINATID 61PHINYLS
AS A COMITAMINANT OF CONCIRN

Vidification/stabilization of thermally

eated soi! following treatability
udies,

odrich, B.f. Chemical) Group, KY
traction of griund water and treatmeni
ing air stripping, carbon adiorption,

! oll/watar separation with discharge
trealed water (o surface water; deed
itrictlions; excavation and placement of
i contaminated surface soils in former
a pit ares ond cap; consiruction of an
anic vapor recovery systes;

struction of » flood protection dike;
tallation of s leachate extraction
tem and upgrade existing landfill clay

sray (ngineering, AL  (09/25/86)
ivation of conlaminated soils and
wr on- or off{iite incineration or

)

te stabilization/solidification of
e soils

{06/24/88)

cos1ts RO/RA (OMPYELION AROC HL DRS PRE - IREAITMENI [ XCAVAT|ON
DAILS CONCENTRAYIOM LEviLS
(ar}
$6.090, 000 RO (SCAP) 83/) Not 4 ppe Not
Present Morth RA:. (SCAP): 31/4 Stated [seds) Stated
$750.000 RD Mo HO date, 1260 1,500 ppm 25 ppm

Caprtal Cost removal action will
be conducted to
\mp lement ROD,

sobhiditbication was

chosen 44 The

{STINALED RATIONALE W iY INCIN(RATIOK
VYOI UME WAS WOJ SEEECIED
5,000 Incineration not 1etarned o a

cubic yards  vishde edtrinalive thriough

preliminaty screeing Mo

rationdle was piovided 1n the
ROD

4 400 laconeratvon jucte o cd (o RIW

cubive yacds Ihormewrs  Hegaosad o

T Y ETA YY
clated that R T AR
Srbected by e o

[reoge.an



SEVE MAME, STALF [ROO SIGN DATE) [LEAD)
COMPONENTS OF 10 STLECTED REMEDY

€os1S

swport Dump, XY  {0)/21/88]) (fE}
satoration and enlention of lsachate
ollaction system; resoration, regrading,
sd revegetation of clay cap; monlloring
{ ground water and 3011, OBM.

wsam Brothers 01d Reichold, NS
cavation of PCB-contaminsted sediments
4 soils with offsite disposal;
cavation of non-PCB contaminated black
r-Vika waste miteria) with offsite
salment using incineration and offsile
sposal of ash at 4 RCRA landlill

par’s Steel & \lloy, F1 [03/12/86)
tdslication of PCB contaminaled 30113

h a cement tyj2 mianture and onsite

$516, 000
Capital Cost

{03/18/89) {1 |}

$14,180.249
Present Morth

{re)

$5.212.000
Present Morth

SUMMARY REPORY Of fYB?2 THROUGH fYa9
RECORDS OF DUCISION THAT ADDRESS POLYCIHLORINATLD NIFHENYLS
AS A CONTAMINANE O (ONL ERN

RO/RA COMPLE TION
DANLS

selectied action
RA: [SCAP) H2/4

RD: (SCAP): 88/}
RA: (SCAP). aa/l

RD: 90/4
RA: 9272

RO (SCAPY 171
HA  {S6ev) w9/

AROCHL ORS

1242
1260

1254

Not
Stated

PRU IRLAITMENI
CONCINTRAL TON

1.020 ppm

10 ppm
sediment

2.70Q ppm

I XCAVAT I ON
tevies

Not
Applicable

0 12 ppm

ESUIMALLD
vouL st

Mot
Applicable

48 170

cubic yards

4 000

sodoe yardd

RATIONALE MIT INL INERAL LN
WAS ML e

Incineration was not
considered as o 1emedial
slternative o tins Record of

Decision

Incineratvon fin oa by amd
sediments wan ol selected dur
Lo untertatnty v volme of
material 1o be boeated amd
tack ol acceptama by State
anil tommmun by thigher cost

was consudercd 4 mian

inflouemee 1 e v can

Poc i at v wa et e b ted

e LRI et ot



SUMMARY RE{PORT OF fv82 THROUGH FY89
RECORDS OF DECISION THAT ADDRESS POLYCHLORINAT(D BIPHENYIS
AS A CONTAMINANT OF (ONCERN

" SITE WAME, STATE [ROD SIGN DAT(] (LEAD) cosis RD/RA COMPLETION AROCHLORS ~ PRE TRIAIMEND  [XCAVATION LSTIRAILD RATIONALE WHIY INCINERATION
COnPONENTS OF THE SCLECLLD REMEDY DAYES CONCINIRATION Hviis VOLUML WAS MLl LD
iacoment of reriduals; residual analysis disadvantayes (2 16X of lead
f solidified so0ils prior to disposal. escapes i1nto the aguiler},
tnavarbabitvty of
incinerators, complesity of
woste matria, 1yan: inilensive
remedy, coslly. amd requires
atkhtional waste handlbing

alth’'s farm Brooks, KY [09/29/89) [f )

wcavation of PCO coatsminated soil, $26,900, 000 RO. &+ ’) 1248 6,100 13, 100ppm 2 ppm 26,200 Incineralion seleted

aste moterial and sediments from site Present VMorlh RA. 93/} 1254 cubic yards

wes B with onsite incineration followed 1260

iy selidification/finstion of treatment

eviduals; cagelr) of solls in Area A; ]

onstruction of 1:achate collection

ystem; access restrictions; and ground

ater monitoring

ubtotal **

(G108 05

AF Materials/Greenup, 1l [06/14/85]) (1L}

«cavalion and offsite disposal of sol $824,000 WO [SCAP)  H4/) Mot Not I pyen Lo

v v b s
misminaled sbove recommended action Caprtal Cast A (WCAE) a474 Slated Stated TR T S T



SUMMARY REPORT OF Y82 IHROUGH FYBY
RECOARDS OF DECISTION THAL ADDRESS POLYCHLORINATLD BIPHINYLS
AS A CONTAMINANT O UOMULRN

ITE MAME, STA £ (ROD SIGH DALL) (LEAD) €os1s RO/RA COMPLI TION ARDCHL ORS

PRE - IREATMENT [EXCAVALION ESTIMALID
MPONENTS OF THE SELECIED REMEOY

RATIOMALE WY INCINERATION
DAIES CONCENTRALION LEvies VOu UMt

WAS WOt sENiCtte

:1s; decontamination and removal of alternative 1n thrs Record ol
‘te equipment and buildinga; ground Dectsion
ir monitoring; OOM.

to Anaconda, (H [09/08/89] [RP)

wastion of 30 cubic yards of sludge $4,161,066 RO: 91/} Nut

v PCB levels 500ppm followed by Capiia) Cost RA. 93/4 Stated
tite Inciners.ion and disposal; .

wation of rerining 3,250 cubic yards

sludge and soils (PCO concentralions

pem) with offsite disposal (n

Miance with atl RCRA and 1SCA

siations; backfilling excevated areas;

deed restrictions.

3. 000 ppm man Mot 3,300 lacineratson sebected tar PUB

sludge Stated cubic yards  concentiatrons S

videre Municipal Landfil) #1, 1L [06/30/88] (S |
Is in tha drum disposal area will be $5.611.000 RD: (SCAP). 90/1 1242 51.000 ppm
wpled and those containing grester Present Worth RA:. (SCAP): 92/) 1254
' 50 ppm PCBs will sither be excavated 1260
Incinarated oflsite or left In place
capped with & soll cover; soils
smminsted with tess than 50 ppm P(Bs
be consolidated with the londlitl
rial prior to capping

50 ppm Not lacineraton selecied to
Stated sutls contarming qieater than
450 ppem PURY



SUMMARY REPORI Of FYB? THROUGH FYB9
RECOADS OF DECISION THAT ADORESS POLYCHI ORENAIID BIPHENYIS
AS A CONTAXINANI OF CONCIRN

SITC MAME, STALE (ROO SIGN DATE] (LEAD) cos!s RO/RA COMPLLTION
COMPORENTS OF HE STLICTED RENEDY DALES
wers Landli)], O [03/31/89) [aP)

pping; management of surface debris; $4.26) 500 RD: {SCAP} 90/4
oslon contral and monitoring of ground Present Morth RA. (SCAP) 92/10
ter; OMM.

oss Brothers Pail, 1L [09/20/89) (S ]

sompling of locelized PCO sol) ares to $2.076,500 RD. 91/2

ntify existence of PCO source; 11 Presenl Worth RA: 92/4
etified the source area will be

covated and incinerated of{site st &

A incinerator; installation of a

1sive ground water collection and soil

sshing system; ground water monitoring,

4 deed and access restrictions.

lds Brook, OH {09/30/86] 1f )

avalion o! conlaminaled sediment with $12.260,000 RD (SCAP) 917)
poraery storage, dewalering, test burns  C(aprtal tost RA- {SCAPY 94/

| onsite (hermal treatment followed by
1te disposal of ash 1n & RCRA/TSCA

AROCHL ORS

1242
1248
1254

122
1248
1254
1260

Not

SYtated

PRE IREATHIND
CONMCENTRATEON

16 ppm

42.900-
112,000 pp

518 ppmm

EXUAVATION ESTINALED RALIONAT L WAY 1ML INERATION
tivaes VOL UN( WAS WOL LIV THD
Nol Mol Incineratliion wasy nul
Stated Stated considered as 4 alternstive
temedy, atui no 1ationale was
provided 1n the HOD
10 ppm 5 Incineration selected
cubic yards '
.
KUY 16,000 P koo el
cubive yardy



SUMMARY R(PORT Of FYB2 NROUGH fY8Y
RICORDS OF DICISION THAL ADDRESS POLYCHIORINALED RYPUENYYLS
AS A COREAMINART Of (ONLERN

IE WAME, STATC {ROO SIGN DAIE) ([LEAD] costs

RO/RA COMPLETION AROCHIORS  PRE IREAIMENI 1 XCAVALION tShHimAlLLD
WMPONENTS OF TH( SILECILD REMLDY

RATIOMALE WILY WG EMERAT LON
DALES (ONt ENIRAT LON tivies

VOt UME VAS KO Sty

111}, unless determined to be
‘hatardous .

| Vayne Reduction, 1N [08/26/88) {f )

svation of the wastern portion of the 310,020,000 RD: {SCAP). 91/} Not 142 ppm 10 ppm 230,000 Incinecatvon selected for drum
¢ for vremoval of 2,600 buried intaect fresent Vorth RA. (SCAP)- 91/4 Stated qallons contenls; tocineratton nol
23 and incineration of the drum selected tur contaminated sl
tents onsite cr offsite; ue Lo igh (ot
nsolidation of encavated 3oily and
es onsite followed by hybrid closure
tating of & compacted, continuous
cover .

Me Hlecteeca’ UtiVitien, 1L [08/29/86) (F |

ation and (n:ineration of $26. 400, 000 RD. [SCAP). B1/4 1248
minated soil and clesn (i1} Present Worth RA: {SCAP). 90/
‘ated arsas; deconteminstion of

® structures.

5,800 ppm S ppm 25.5)0

cubic yards

tacsneration sede Led

1254

‘e [lectercal Utitities, 1t [0)/)0/88) {f )
stion end mobile onsite tnCineration  §34,495 180 RO (SCAPY W972

1248 17,000 fijen S v 24 H0h
! conteminated sorls amd stream Present Sorth RA  {SUAP) 92

Povc oo atann b d

17294 {sui oo} cubis yand,



SUMMARY REPORT OF fYB2 THROUGH IY89
RECORDS OF DICISION THAE ADORESS POLYCHLORINAIID RIPHINYLS
AS A CONVTAMINANL OF CONCLARN

T1E WAME, STATE [ROD SIGN DAIL) {LEAD) costs RD/RA COMPLLTION AROCHMIORS PRI 1REATMINY IXCAVATION ESTINALID RALIOMALL WAIT INCINERALTON
OMPONENTS OF THE SELLCTID REMEDY DALES CONCUMIRAT LN 1EviLS VOI UME WAS NOJ v it
Iments with subsequent ash analysis to 10 ppem

ermina linal dispasal location; high
ssure (lushing and mechsnical cleaning
sewer lines, and collection and

stment (1o be detailed during design.
will include phase separation,
tration, and sir atripping) of groumd
1ir containing PCBs at concentrations

e | ppb.

{subsorls)

in/Poplar Oi}, OH  [08/09/84) [i ) .
wvalion snd olfsite incineration of $1,04),000 RD. (SCAP). 86/2 Not 500 ppe Mol

250,000 Incaneration el Led
conlaminaled waste water and oils. lotal Cost RA  (SCAP) 92/4 Stated Stated gallons
in/Poplar Oi), OH [08/30/81]) [T ]
vation and incineratlion of oils, $4.327. 500 RD- (SCAP) 89/} 1221 144 ppom 6 pym 1,100 tncinerstion e led tind
pes and highly contaminated sotls and Present Marih RA: (SCAP). 92/2 1242 cubic yards
ite disposal of ash renidusls. 1254
1260

n/Poplar D1}, DM [06/29/89) [ ]
a) destruction of conlasminaled $11.000,000 RO {SCAR) w172 Nt Nt Hint H 000

Poc v dbavne s Los e



SUMMARY RIPORI Of Y82 1HROUGH { Y89
RECORDS OF DECISION §HAY ADDRESS POLYCHLORINALED H1PHENYLS
AS A CORITAMINANTE O (ONCTRN

WAME, STALL [ROD SIGN DATE) [1(AD) Cos 1S RO/RA COMPLETION ARDCHIORS PRI TREAIMINT

(XCAVAVION
ONENTS OF hE SELECIED REMEDY DAINLS

CONCINTRAD LON tHvs

ash and d:bris with onaite Capital Coat RA: (SCAP) 92/4 Stated Stated
ial of ash :f delisted or offsite

ol at a RCAA harardous waale

11; demolition and therwa!

ction or decontamination of dioxin
iinated structures, | these

ures cannot be decontaminated then
nin 8 concrete vaull onsite and

w lemporary storage; drain

ion and freshwater ponds with

rge to surface water and trestment
essary; construct a multi-layer cap
oils enceeding performence lavels;
¢ site by natural ground water flow
face water; ground and surlace
monitoring and land use

cltions.

Stated

Disposal, Ml  [0%/30/87) [S ]

tion and onsile disposal of debris  §71,743,100 RD: {SCAP). 90/2 Not Nat ot
olidification/fination of soll and Capital Cost RA: (SCAP) 92/4 Stated Stated Staled
extractioe of ground water onsite

taimenl uting air strippers ar lon

3¢ with discharge to surface waler;

wtion ol a slurry wall and cap

(SUINALLD RAVIONALL VMY INCENERALLON
VoL UM WAS MO SEETCTTD

cubic yards

136,640 the tevel ol trestnuent

cubic yards attorded by vociralvon
while desirabile, partoontaly
tae PCUs . vy b
cost eltlectase Lo e 1

sibe contamn ot



P SITE WAME, SIATE [ROD SIGM DATE) [LEAD) cos1s
COMPONENTS OF THE SELECTID RENEDY

lismi County Incinerstor, OH [06/30/03) {f }
ncavalion and consolidation of ash $1.700,000-

wsles and conteminated solls with $3, 500,000

lisposal in morth or south landfil] and
spping vapor entraction and trestment of
xhaust; entraction snd trestment
unspecified) of ground water with
iischarge to POIV; pretrestment of ground
ater (unspecified) il necessary;
1ternate water aupply.

Present Morth

idco |, In [08730/09) (ar)

xcavation and onsite lrestment of 12,400
wbic yards of conteminated soll and
anle and 1,200 cubic yards of
sataminsted sedivents by » combination

! vapor extraction and
alidification/stabi)irstion followed by
wite disposal; installation and
eration of a ground water pusping

yslem Lo inlercednl contaminated ground

$9. 094,000
Capital Cost

ser followed by reinjection 1010 2 deep
*1t, installation of RCRA cap

SUMMARY RE{POR1 OF FY82 THROUGH fY89

RECORDS OF DLLISION THAT ADDRESS POLYCHIORINAILD BIPH{NYL S

AS A COMIAMINAKY OF CONCERN

RD/RA COMPII 110N AROCHLORS  PRE IRLAIMINT  EXCAVATION
DAILS CONCENTRAT 10N LEVLLS
RD  (SCAP)- 92/1 Not Nt Background
RA  {SCAP): 92/2 Stated Staled levels
RO. (SCAP) 91/1 1242 A pye Not
RA (SCAP} 9V/1 1254 Stated
1248

ESTImATLD
LJURT T

22,000
cubic yards

12.400 cy
{sorl)
1,200 cy

{seds)

RATIONALE MUY INL INERATION
MAS NOD LErEEnD

Incineration would cost s 1o
seven Limes as mucl 45 the
selected remedy (vapor
extraction) without providing
8 proportionate beneld
Incineration woulil feave o
residue which wauldd need Lo be
disposed ol vnsile or Laben 1o
an appropriate lawttal)

oflsile

Incineration 15 mae eapensive
than the selected aliernatave
and does Little to tuctte:

reduce rish ol the sile



£ NANE, STATE [ROD SIGM DAIf) [1£AD) €os1s
*OMENTS OF THE SELECIED REMEDY

SUMMARY REPORY OF FYB2 1HROUGH FYRY

RECORDS OF DLCISION THAD ADDRESS POILYCHIORIMALED A1PHENYLS

AS A COMIAMINAMT OF (OM(ERM

RO/RA COMPLELION AROCHLORS  PRE (RUAINMI N { XCAVAT 0N

1. In (06/30/83] (wP)
stion and onsite treatment of 35.000 §$11.755, 400
yards of contaminaled soi) and Capital Cost
, and 500 cubic yards of sediments
tidification/stabiliization followed
iite disposal of the solidified

installation and operation of »
4 system (¢ intercepl conlaminated
} water followed by discharge to »
njection well; installation of RCRA

righton/Arden Hille (TCAAP), W {08/11/89) ([PR)
8/11/83) ROD amends the [06/30/86)

¢/ revohing the decision Lo construct

w sunicipal wall #13.

Avenue Dump. IN  [09/20/88] (t ]
nment of the ot layer by $1,960, 000
ucting o sot) -beatonile sluriy wal) Caprial fos!

‘tng into the clay layer 10 feet

RO:
RA

RD:

RA

RO
HA

DALLS {ONCENIRAYION 1EVELS
{SCAP): 9171 Not < 40 ppm Nol
(SCAP): 9)/¢ Stated Stated
90/4
91/2
{SCAP) 907} 1244 1.500 ppm Not
{STAR) 9271 1744 Stated

1740

ESTimALlD
VOULIME

35,000 cy
(so:l)
500 cy

{seds)

2450 000
00 hind

RATIOMALL WY INC IMERATLON
MAS NOL it tip

Incineration +s muie vapensive
than the selectied wlteinative
and does Vittle Vo tur by

reduce rish ab Lha Lite

foe s At v at Vb el
ben guase Che ol ey

et oanntabesd wa b b el



* SIIE RAME, STATE [ROD SIGN DAI(] [LEAD) cos1s
COMPONENTS OF THE STLECIID REMEDY

below the surfacr; extraction of oil and
ground waler wittan the containment area
with trestment of ground waler using

all/wstar separa.or and discharge into a
ground waler recnarge system; teaporary
onsite storage of conteminated otl in s
secondary contal went structure meeting
RCRA and I1SCA tank storage requirements.

Ninth Avenue Dusp, IN  [06/30/89]) [f )
Excavation of oi) contaminsled waste,
f1)), debris, and sediments from on- and
offsite surface water followed by onsite
thermal destryclion in a mobile
incinerator; extraction, treatment
{unspecifiad) and reinjection of
conteminated ground waler inside slurry
wall to promote soi) flushing; discharge
of s small quantity of ground water
outside slurry wall (o compensate for
infiltration; capping.

$22.209,000

Dutboard Murine/Jnson, I
Dredge. dewaler and fixate the four

[os/15/84) {1 )
$11.890, 000

contaminated "hot spots’ contarning (R Capttal Lost

Present Worth

RO/RA COMPLETION
DANES

R0
RA

RO
KA

SUMMARY REPORY OFf FY82 THROUGH (Y89

(SCAP). 91/3
(SCAP)

{SCAP)
{star)

31/4

B4/ 4
/4

AROCHE ORS

Not

Staled

Hot

Sated

PRE TREAIMEN]
CONCENTRALION

Kot
Staled

55,000 ppm

RECORDS OF DLCISION THAT ADDRISS POLYCHIORINALCD BLPIENYLS
AS A CONIAMINANE Of (ONCI RN

EXCAVALION
Levees

Mot

Stated

S50 pyen

ISTIMATED RALIOMALL ity IRCIRERALLOR
VL UME MAS RO Lo

dibento diusing s- well ay
PBs and 11 may L il hicutbt
to ind a ciemeriial
incineratar willing to sccept
dioxin contaminaled waste, and
a mobile 1ncineratar may not
be cost eltedbive

16,000 toc i at vng el
cubic yasds

2o AN

P bad v tog 0w

byt ap bbb b e \ Vi o



SUMMARY RIPORY 0F 1YB2 11HOUGH § Y89
AECORDS OF DLCISION THAT ADORESS POLYOM ORINALLD BIPn{NYLS
AS A CONTAMINAND OF CONCERN

€ WARC, STATEL (ROD SIGNM DATE) [LEAD) cosis RD/RA COMPILETION ARODCHLORS  PRE IRfAVMIND

LXCAVATION (STIMALLD RALTOMALE WY VWU INTRATION
WONINIS DF I STLECIID REMEDY DAMS

CONCENTRALEON tiviis VOL UMt WAS NOJ S0ELTED

minated soil snd sediments with
ite disposal. [lotal smount of PCBs
itimated to be 771,200 pounds.

not retainet as o vaiahle
slternative thiough

prehiminary soreening

wrd Marine/Johnion, Ml {o3/31/88) i )

ment: Construction of three $19.000,000 RO {SCAP). 90/2 Nol 710,000 ppem / > 500 ppm Mot Ihere are no PLH catiaction or
Arment cells to hold contaminated Present Worth RA. (SCAP). 91/4 Stated / {sediment ) ‘\Slned sorl treatment Lo hoolagies
and sediment; excavation of ( > 10,000 ppm J specilyed sn thyy, ROD Nwre
ontaminated sediment and 3ot} with ‘ {Sost) ! vs 00 rabionale oo wmented 1n
¢ therms) or chewmical extraction, \\ k the ROD comi et ning whith

A effective allernative trestment) . \\ teeatment tedhnaligy will Le
offsite disposal of extracted PCBs; e

e selected
meat of trealed sediment and soil in

and copped contalimment cells;

aenl of drea)e water by aand

stien and carbon adsorption with

arge to sither an offsite sanitary N
or onsite.

township Durp, MI (oas30/81) IS |}

ation of contaminated 301! with $32,547.000 RO [STAP)Y 90/} Mot 980 pywm 10 pyun S, D08

e incineratian anil onsile or olfsite Caprtal Cost HA  (SCAP) 9271 Stated cubng yaed,
usl ash disgosal; extraction and

Sy ataon oy

ment ol contaminated ground water

themical coaqulation, are



SUMMARY REPORT OF FYB2 YTHROUGH Y89
AECORDS OF OLCTISION THAT ADDRESS POLYCHIORINAIED BIPHENYLS
AS A CONTANINAND OF CONCLERN

TE MANE, STAIL [ROD SIGN DAIE) [LEAD) costs RD/RA COMPLI 110N AROCHLORS PRI TR[AIMINI

[XCAVATION ESTIMATED RATIOMALE MWAY [NUINERALLON
WPONENTS OF THE SELICIED REMDY DALLS

COMCENTRATION 1EveLs VOt Mt WAS NOI Lbett

»wing, and activated carbon
ption with onsite discharge of
led water; O8M.

iz Dump, Wi (08/13/85) [F )

1ation and offsite disposa) or §$2.088, 1300 AD: (SCAP). 87/4 Mot ), 100 ppm Kol 3,500 lncinetation 3 an opticn tor
ite incineration and offaite residual Capital Cost RA: (SCAP) 89/} Stated Stated cubic yards  PCB contaminated debins
Itsposal of contaminated bullding removed from the “ite

..

t Mational liquid Disposal, OH [06/30/88) [1 ] » )

/stion and onsite mobile Incineration  §25,000,000 RD: (SCAP). 90/2 Not Mot Hat 32.000

‘S contaminated s0i), sedimant, and Present Worth RA: {SCAP): 95/} Stated Stated Stated cubic yards
s, including tank contents with ) 88,000

imal of inclierated residual in an

« RCRA Jandiil]; pre-burn tests will
quired to demonsirste the lype of

) destruction to ba employed at the

Incineratvon seled Led

gallons

b, Im [06/)0/89) [F ]
1ng and decontamination ol sewer §24.500 RO (SCAFY) w1/2 Hot 170 pyun 10 pjun ot Focvoecatvon o en



ATE MAME, STALE [ROD SIGN DAIL) [LEAD)
ONPORINTS OF THE SERLICHLD RIMEDY

SUMMARY REPORT O TYA? THROUGH fYA9
RUCORDS OF DECISTON THAL ADORLSS POLYCIN ORINATLD RIPHENYIS
AS A COMTAMINANT OF (OMCIRN

osis RD/RA (OMPLETION

DALES

vs; fillration of sewer waler to
mve PCO contaminsted sediments;
nitoring of the water and refiltering,
necessary with discharge to a MOTM;
aslyte two barrcts of sediment and 20
rrels of R generated wasle, * 50 ppm
8 levels wil) ne lrested by offaite
cinaration and levels < 50 ppm PCO will
- disposed offsite al a EPA spproved
te.

btotal **

100 06

mch Limited, 1N [03/204/88) {F )
-situ blodegradation of sludyes and
ateninated soils wsing indigencus
cteria with asration of the lagoon

ita te enhance the degradation process;
\idues from the treatment process will
atabilized and dispaied onsile.

fos/s18/86) {5 |

site disposal of surface struclures ta

eva Industries, IX

Present VNorth RA: (SCAP): 93/)

$47 500,000 RD - (SCAP). 90/}
Present Worth RA  {SCAP). 9572
$14.992, 000 LTI Y AL BT VA

ARDCHL DRS

Stated

Not
Stated

Hot

PRE - TREATMENE
CONCERIRAT fON

{seds)

616 ppm

L. 7%0 ppm

EXCAVAL JOM
tivi¢s

2) ppm

[SLTITOT

tSTiMAlLO
VOL 1ML

Stated

149,000
cubic yariis

it

RATIONALD MUY (RE IRLRATION
MAS MOT 00D

concentratrons abuve S0 ppm,
oftsite ISCA Land shvsposat o

cancenloat tons helow S0 ppm

InCraerat ion 1y moe expensive
Lthan the selected alierngtive
and does 1yt he to boriher

seduce risk at the wile

Phar v b bl v 0, i the



LTE WAME, SIATE [ROD SIGM DATE] [LEAD)
OMPORENTS OF ThE SELECILD REM(DY

SUMMARY REPORI OF Y82 THROUGH Fra9
RUECORDS Of DECISION THAT ADORISS POLYCHIORINATIO RIPHENYLS
AS A COMTAMINANTL OF CONCERN

srdous wasle landlill; excavation of
Is with > 100 ppm PCBs and drums with
site disposal to an [PA-approved
i1ity. construction of a multi-layer
y cap and slurry wall; extraction and
stment of ground water using carbon
orption with discharge to adjacent

od control channal.

ey PIt, AR [10/06/86]) (FE(}
truction of sn onsite pond water
itment unitl with discharge to Bayou;
wal of contaminated sollids from pond
v snd dizpose with pit sludge;

val of oil from pond water using
walar separator with treatment using
spproved Incinarstor; exlraction and
11zation of >it studge with pond

ds with onsily disposal; excavalion
2l) and sediments with onsite

osal with stebilized material; cop
11ized wasles; O8M.

€0S1S RD/RA COMPLITION AROCIHt ORS PRE-TREAINENE {XCAVALION
DALES COMCENIRAL LM LivELs
Capital Cost RA: (SCAP) - gt/ Stated
$5. 760,000 AD. (SCAP) 68/4 Not 20 pow Not
Capital Cost RA. [SCAP) 91/2 Staled Stated

(SHmAto
VOt UM

cubic yards

i cy
{or1),
15,984 cy
Jsludge)

RALIOMALE WY INC INERADTION
WAS NOT SELECHD

same level of protection for
public health and the
enviromment Stme onsile
incinetation was found lo
generally cost more than
offsite remehies, allsite
disposal has heen selected as

the remedy tor thas sile

Ihe targe ancoease o cost e
tncinerstion lor a small gatn
(1] C()ullauous;ruul wetghited
against 1ncinevalion ol sludge
wasle ot akhition, & Vaige
quanltity ol waste would have
to be transparied ta an
incinerator This would
Increase Lhe dtanger ol
exposure ol the pubilic \hiovogh
sccichental spalts Oitsite
inconeration was e ted Lo
the small quantaty ot

POB contaminated oa b iy

{oom Lha o b sl



[ MAME, STAIT [ROD SIGN DAIE) [LEAD)

cosis
PONENTS OF IHE SELECIID REMIDY
ge/Criner, OK  [11/14/88) [FE)
ction of surface and ground water $68, 000, 000

separation af NAPL followed by

te incineration of organic liquids
oifsite disfosal of ash residuals,
tite incineration with onsite

sal of 30lid ash residusls, and

r recycle or trest {unspecified)
sal Viguids followed by offsite
irge; onsite treatment of solls and
+ by ona or more of the following:
:al meutralization, solidification,
iring, chemjcal onidation/reduction,
iripping; 1otaory-kiln incinerstion
‘scale tast to be conducted lor

ire content and reactions of

'Yuld conbinations and (f

isful, conduct pilot study and

ons testing.

1x [oy/isses) (f )
tion and offsite incineration of $42 300, 000
quid orgenics atl g permitted I1SCA

ty. excavalion and of(s1te disposal

Present VWorth

Caprtal (ost

SUMMARY REPORD OF FYA? YHADUGH Y89
RECORDS OF DICISION THAL ADORESS POLYCHLORINATED RIPHENYLS
AS A COMIAMINANT OF COMCURN

RO/RA COMPLLTION AROCHLORS PR -TREAIMINT

EXCAVALLON (STLMAL(D
DALLS CONCENIRATION tevies vOuLLm(
RO: curreantly 1260 > 50 ppm Mol 115,000
nagot lating with Stated cubic yards
PRP, (SCAP): 89/1.
RA. (SCAP).
assuming RP
judgement 92/4
v
RO [SCAP) 86/4 Hot 100 ppm ot 14,000
RA  |SUAP) 94/ Stated Stated Culii

yaral,

RATTONALE WY [NCINERATION
MAS MDI Sitcito

Determine sl treatment

remeity during remedial desiga

Pow st atinn od o



SUMMARY REPORL OF 1Y82 THROUGH Y89
RICORDS OF DECISION THAY ADORESS POLYCHLORINATID BIPHINYIS
AS A CONTAMINANT OF COM([ RN

1€ MAME, SIATE [ROD SIGN DATE) [LEAD)

MPOMENTS OF 'HE SCLICTED REWEDY DATES

[(B-contaminated tars and sludges at »
landfi1); extraction of pit water
treatment at an industrial waste

r treatment plant.

idan Disposa' Services, IX [12/29/88)
ratton and onsite blotreatment of all
ws, debris, floating oil and
Aon, and 3011t contsining > 25 ppm
B%; residua:s, reduced to < 50 ppm
wil) be stabliized onsite, returned
a pond and capped; I the residuals
50 ppm PCBs, the pond will be 2
compliant 1pndfil); decontamination
isposal of all ensite tanks and
s3ing equipment with onsite
nont {unspecified) or offsite
sal depending on conlents; treatment
orm and wasts water stresms (o
¢ salids, metal and organics with
sr9e to surface water; institutional
oly.

L1d}
$28,346, 000
Copital Cost

RD: [SCAP).
RA: (SCAP):
Available

foys25/88) [ ]
$2.200.000 RO

mnflndusteral Transformers, [} ]

of [}
stion ant Lrealment of contaminated {5CAP)

RO/RA COMPLE 1 IOM

91/

90/4

AROCHI DRS PRE TREAIMENT
CONCEMIRAYION

Not 22) ppm

Stated

Hoti IS0 pyum

EXCAVALLION
Lvets

25 ppm

25 pywn

ESUINALLD
VOLUKE

44,000

cubic yards

2. 400

RATLOMALE WAIY IRCINERALION
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SUMMARY R{PORI OF 1YB2 NWROUGH fYa9
RECORDS OF DECISION THAT ADDRISS POLYCHLORINALTID AIPHINYIS
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SETE WAME, STAVL {ROO SIGN DAIE) (L(AD)
COMPONENIS OF THE SELECIED REM(DY

SUMMARY REPORT Of fv82 THROUGH Y89

RECORDS OF DECLSION THAT ADDRESS POLYCHLORIMAIED BIPHENYYS

AS A CONTAMINANTL OF CONMCLRN

ion 09

rentz Barrel & Drum, CA
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ler snd onsite treatment using »
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SUMMARY R{PORT OF FY82 VHROUGH fYBY
RECORDS Of DECISION THAY ADDRESS POLYCHIORINAILD BIPHENYLS
AS A COMTAMINANL OF (OM(ERN

SITE MAME, STATE [ROD SIGM DAIL) {LEAD)
CONPONENIS OF THE SULECTED RUNCDY

costis
DALES

scility.

ubtotel **

1{GI10K 10
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SIIE MAME, STALE (RO0 SIGM DAL} {LCAD]
CONPONENTS OF ITHE SELLCIED REMEDY

€os1sS
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the enlire stibi)ized matrin.
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. 000

Total Cost

(ar]
$1,090,000
Present Morth RA (SCAP) 91/4

SUMMARY REPORI OF fYB2 T1ROUGH §YA9
RECORDS OF DECISION THAD ADORESS POLYCHLORENAYID BIPHINYLS
AS A COMIAMINANL OF COMLIRN

RO/RA COMPLLTION
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1TE NAME, STALE (ROD SIGH DAYTE} [LEAD)
OMPONENTS Of THE SELECTID RENEDY
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APPENDIX B

« DIRECT CONTACT RISK CAILCULATION



Risk Calculations for an Individual Contacting PCB Contaminated
Soil . '

Risk are calculated below for an individual in contact with PCB
contaminated soil at three concentrations, 0.1 ppm, 1 ppm, and 10
PPm. The pathways considered are scil ingestion, dermal contact
and inhalation of volatilized PCBs.

Soil Ingestion Scenario

Some of the PCB in the soil is going to volatilize throughout the
years. Therefore, if a more in-depth assessment is required, the
volatilization of PCB needs to be accountel for. The equations
used to accounc for the volatilization of PCBs from the soil over
certain period of time are derived in Appendix A of the EPA
document titled Development of Advisory lLevels for Polychlorinated
Biphenyls (PCBs) Cleanup (U.S. EPA, 1986a).

Assumptions
Exposure PFactor value Reference or Comment
Child Ingestion
rate (mg/day) 200 U.S. EPA, 1989f
Adult Ingestion
rate (mg/day) 100 U.S. EPA, 1989f
Exposure Duration
for a child (yrs) 6 U.S. EPA, 1989¢
Exposure Duration
for an aduld (yrs) 24 (30 - 6)
Exposure Fregquency
(days/yr) 365 U.S. EPA, 15889f
Body weight
child (kg) 16 U.S. EPA, 1989¢
Body weight
adult (k%. 70 U.S. EPA, 1989f
Absorption fraction 30% U.S. EPA 1986a

Exposure =
BW x AT



where, , . .
C = concentration of PCB in scoil

IR = intake rate

ED = exposure duration

EF = exposure frequency

BW = body weight

AT = averaging time (70 yrs for a carcinogen)

To estimate exposure, the average concentration of PCBs in soil
over the exposure period is calculated. The concentration of PCBs
will decrease with time due to volatilization. This concentration
is estimated using the equation A-35 from the 1586 PCB cleanup
guidance for an uncovered surface.

Cs = Cs i ert 2: . dz

where,

Cg = average concentration cf PCB in soil (ppm)

Cgo ™ initial concentration of PCB in soil (ppm)

z = depth of contamination (cm)

x E

= constant defined by )9)] i
[E - B, x (1 - E) x Ky/H]

t = exposure time divided by 4 (sec)

= effective diffusivity (cmz/s) = D; X gl/3

Dei

D; = molecular diffusivity (cmz/s)
E = pore porosity (unitless)

P = bulk density of scil (g/cm3)

Ky = soil/wvater partition coefficient (mg/g soil)/(ng/cm3 water)

H = Henry’s Law Constant (atm-m-/gmol)



Example calculation for the following set cf assumptions:

Cgo = 1 PPR
25.4 @ (10 inches)

z -

D. = 0.05 cm?/s
i -

E = 0.35

P, = 2.65 g/cm’

Ky = 1000 (mg/g s0il)/(mg/cm’ water)

H = 8.37 x 1673 (atm-m3/gmol)

t = 6 yrs/4 = 1.89 x 10° sec/4 = 4.73 x 10’ saec

Cg = —L erf 'z = dz
25.4 21.53

This equation is solved by assuming different values of z and

evaluating the error function using the table attached. Then the
integral is evaluated numerically using the Trapezoidal Rule.

z (cm) erf(X)

0 0

5 0.2550
10 0.4847
15 0.6778
20 0.8116
25 0.9103

Using the Trapezoidal Rule:

f(x) dx = b - =a [f(xo) + 2 f(xl) + 2 t(xz) a2 f(xn_l) + f(xn)]
2n

C, ={25.4 - 0) [0 + 2(.02550) + 2(0.4847) + 2(0.6778) + 2(0.8116)
(25.4) (2) (5)

+ 0.9103)

Cg ™ 0.54 ppa

The same procedure is used to determine the average concentration
for a period of 30 yrs which yields a concentration of 0.28 ppm
for the adult exposure.



Example calculaticn fcr scil ingesticn &y a child at an inmizial
ccncentration of 1,0 ppnm

Exposure = 0,054 mg X 200 pmg X 390 davs X € VIs x 2 X .
xg day yr 16 xg 70 vrs

x vr x 1078 kg
365 days ng

-

= 5.8 x 10"’ mg/kg-day

Similarly. the adult exposure is estimated.

Exposure = 0.28 mg X 100 mg X 365 davs X 24 vrs x 1 X 1
) $of day YT 70 kg 70 yrs
‘ -&
X Yr X 10 " kg
365 days ng
= 1.4 x 21077 25/..g-day

The total exposure 1s calculated >y adding the child and the adul:
exposure.

/

Total exposure = 7.2 x 1C° ' mg/kg-day

Cancer risk is then calculated using a cancer potency factor fcor
PCBs ©of 7.7 (mg/kxg-day) * and multiplying by an abscrption faczcr
cf 30%. The table below summarizes the total exposure and riskx
fron scil ingestion (child - adult) for the three concentrazion
values.

Soil Concentration Total Exposure Risk
(ppR=) (mg/kg—day)
0.1 7.2 x 1078 2 x 107 (B2;
1.¢ 7.2 x 107 z x 1072 (B2]
10 7.2 x 10 2 x 10 (B2

Dersal Contact Scanario

As in the scil ingestion scenario, the concentration of PCB in the
s$0il is needs tc be averaged over the period of exposure to account
for the volatilization of PCBs. Exposure is estimated for both a
child and an adult. A child ages 3 - 18 years old wearing shorts
and short sleeve shirt is assumed to be exposed 3 times/week during
the spring and fall and 5 times/week during the summer months. The
adult is assumed to be wearing long pants and short sleeve shirt
while gardening 1 day/wk during spring, fall and summer.



Assumptions
Exposure Factor Value : Reference

Surface aresa
arms, hands and legs

(ayerage 3 -18 Yyrs)
(m€/event) 0.40 U.S. EPA, 198%5¢

Surface area

arms and gands
(adult) m 0.31 U.S. EPA, 1§689¢

Soil to skin

adhcrcgce factor
(mg/cn*) 2.77 U.S. EPA, 1989¢

Exposure freguency
(child) (events/yr) 132 U.S. EPA, 198G°¢

Exposure freguency
{adult) (events/yr) £2 sudgexent

Exposure duration

(child) (yr) 15 (18 - 2)
Exposure duraticn

(adule) (yr) 22 {30 - .8;

Bedy weight (chiid) (kg) 38 U.5. EPA 1989c
Body weight (adult) (kg) 70 C.5. EZPA 1989c
Absorpticn fracticn 10% U.S. EPA 1988a

Exposure = ¢ x SA X AF X EF x ED

Bw x AT

where, 2
SA = gurface area (ca‘/event)
AF = g¢cil - skin adherance factor

The absorption fraction is based on a study the was conducted bv
Versar/Mobil to measure the dermal bicavailability of dioxin (TCDD)
and trichlorobiphenyl (TCB) sorbed to socil. Results of this study
will be incorporated intc a draft repcrt titled Dermal Absorption
of Dioxins and PCBs from Soil (U.S. EPA, 1988a) which is being
revised by Versar for the Office of Toxic Substances. In vitro
dermal abscrption through human skin resulted in 8% absorption for
TCB in low organic content soil (0.77% organic matter) and 10% in
high corganic content scil (19.35%). It is important to understand

5



*he uncercainties associated with these values. These are rage-
on only one experiment and the TCB content 1n the scll was 1CC:
PPO.

Tc estimate the exposure through the dermal rcute, the average
concentration of PCBs in the 80il needs tc be estimated and
volatilization o©f PCBs accounted for using the same procedure
described in the scil ingestion scenario. The average
concentraticn of PCB in the scil after a period of 15 yrs is C.33
ppm which is used for the child scenaric and 0.28 after 30 yrs
which 1s used fcr the adult scenaric.

o

rmal exposure is estimated for a child exposed to scil wizh ar
itial concentration of 1 ppm of PCBs.

2

-
o

4

Exposure = v .77 15 vr
kg event Yr co
5 -6 4 2
X i 0 00x 1 X YT X 1¢ Kg x 10" ¢,
38 kg 70 yrs 365 days ng ¢
= 8.6 x 16°° mg/kg-day
In <thls case, as in the adul%t calculation event = day. The
exposure fcr an adult is estimated below.
Exposure = - .31 p° .77 vents
Xg event ce* yr
X 12 vrs x 1 X 1 xvr 107% xo x 104 £
70 yrs 70 Xxg 365 cday ng -

= 8.4 x 1077 rg/kg-day

Then riskx is estimated by multiplying the total exposure (child -
adult) times the cancer potency facter for PCB and multiplying by
the abscrption factor of 10%. The table below summarizes exposure
and risk for the three scll concentraticns.

Soil Concentration Total Exposure Risk
(ppm) (mg/kg-day)
0.1 9.4 X 10:2 7 x 10:2 (B2)
1.0 5.4 x 10_/ 7 x 10 c (B2)
10 5.4 x 10 7 x 10°° [B2]

Vapor Inhalation Scenario

Exposure to volatilized PCB is estimated for an individual standing
on_gite. _;f risk estimates exceed the cleanup value range of

10 - 10 ', then off-gite air concentrations need to be estimated
using dispersiocn models. In crder to use dispersion models, site

6



specific data such as nmetecrclcglical data are necessary. Orn si:te
air concentrat.ons are estizated DY using a "box ncdel'" descrized
in the 1986 PC3B guildance document (U.S. EPA, 198sa;.

C = Q
Is x V x H

where,

Q = flux rate (g/sec) Q = Emission rate x Aresa

Ls = width dimension of contaminated area (m)

V = average wind speed at mixing height (m/s)

E = mixing height (m) .

At the mixing hkeight the V = 0.5 x wind speed. A wind speed of ¢
mph (4.5 m/s) which is the average in the United states is used.
The flux rate is estimated using the model described in the 198§
PCB guidance document (U.S. EPA, 1986a). It is assumed that the
contaminated scil 1s uncovered and the depth ©of contamination is

25 com.

Fmissicn rates are ~abulated below.
2

Scil Concentraticn (ppm) Prission rates (g/ca‘-s)

0.1 5.9 x 16713

1.0 5.9 x 10 4

10 5.9 x 10713
To estimate The concentration in air, a mixing height ¢f 2 n and
a width Ls cf 45 = are assumed. These are the values assumed in
the 1586 PCr guidance document (U.S. EPA, 1586a) . Alr
concentraticns are tabulated below.
Scil Concentraticn (ppm) Alr Concentration (g/lj)

-10

c.1 .9 x lO_9

1.C 3.9 x 10

10 $.9 x 10”8

Inhalation exrosure is estimated for an adult using the assumptions
listed below.

Assumptions
Exposure Factor Value Reference
Adult Iphalaticn
rate (m~-/day) 30 U.S. EPA, 1989¢
Exposure Duraticn
(yrs) 30 U.S. EPA, 1985f

Body weight

~J



azule (X3 73 U.S. EPA, .958%5°F¢
Abscrption fracticn 5C% . U.S5. EPA 1986a
Exposure = 9,9 x 107'% g x 30 2% x 30 vrs x 1 x 1
m” day 70 kg 70 yrs
% 193 ng
g
- 1.6 x 1077 mg/kg-day

Exposure and r’sks are tabulated below for the three concentratiocn
values.

Soil Concentration /ppm) Exposure Riskx
(mg/kg—day)
0.1 1.7 x 10:2 T x 1077 B2°
1.6 1.7 x 107° 7ox 1072 [32]
10 1.7 x 10 7 x 10 (B2 ]



Uncertainties

Ssources of uncertainty include measured values that may nc:
be accurats ©Or representative, use of mathematical models which
may not reflect the physical cr chemical process actually occurring
and assumptions on the selection of parameters in the models.

The analysis conducted used the physical and chemical
properties of Aroclor 1254 to estimate air emissiocn rates because
this will yield the most conservative estimate. On the other hand,
the Agency derived a Cancer Potency Factor for Aroclor 1260, which
is the most toxic of the Aroclor, and uses it toc be representative
of other PCBE mixtures. However, emission rate results may not ke
affected significantly since these two Aroclors have similar
physical and chemical properties.

Human behavicor patterns can strongly affect exposure results.
Based on the limitations of our knowledge, the values for the
exposure duration and frequency for the pathways considered are
intended to be best reascnable upperbound estimates. For example,
the vapor inhala:iog scsnarioc assumes that a person will be
breathing a* a 30 m~/day cate 24 hours/day for a period of 3¢
vyears. It alsoc assumes that the ccncentration indoors will be the

same as the concentration outdoors. These assumptions are
considered reasonable since it 1is possible to observe certain
subpopulations (i.e., housewife) spending the majority of their

time at their residence without air conditioning.

In the s2l1l ingestion scenario, the exposure values obtained
do not accocunt for children with pica behavior. Expcosure estimates
that will reflect this type of behavior will be considerably
higher.

The rate of air emission through volatilization was calculated
using the model developed in the 1586 PCB guidance (U.S. EPA,
1986a). The model is based on theoretical mass-balance equations
to account for fundamental physical/chamical transport processes.
No empirical data are available tc validate the model. Values c?f
the parameters that are input intc the model are based on soil
characteristics such as E and Ps, physical laws such as D., crT

determined empirically such as K,. The latter is one of the Rajor
sources of uncertainty. The K, depends nct only on the chemical
but also 4in the so0il characCteristics (i.e., organic carbon

content). A K, based on highly adsorbable s0il was used which will
result in a hggbcr eaission rate than if a less adsorbable scil
such as sandy soils is used.

There are also uncertainties with <the values used for
abscrption factors. For example, the absorbtion factor of 10% used
in the dermal exposure scenario is based on very limited data.
This assumption was based cn one study which used a concentraticn
cf{ tetrachlorcocbiphenyl of 1000 ppm in the soil. It is likely that
the absclute dermal absgsorption at lower concentrations in the soil
will tend to be less.
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soil and ‘the sci) cap w.l. prevent PCBs fro- nigr
ground wvater a: levels tha<s exceed .5 ppt. wirw
infiltration e maximum pPca ccncentration pro
ground water (occurring after 1645 years) is .3 ppb. Again, a
deed notice would be warranted to prevent direct contact with tre
s0ll in the future. Consistent with Table 4-2, a fence and sone
ground water monitoring (annual) would be recommended.

At 100 ppm, PCB concentrations in the ground
water are projected to exceed the .5 PPb level slightly --
approximately .6 ppk, even with the addition of a low-
permeability cover scil. At this concentration, for the site
conditions presented, the third cap illustrated in Figure c¢c-3
would be recommended. The addition of a flexible membrane liner
reduces infilcration sufficiently to prevent migration of PCBs to
the ground water. Consistent with Table 4-2, a deed notice,
fence, and periecdic ground water monitoring would also be

recommended.
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SITE NAME: Pecpers Sieel and Allovs. Flonda
SITE DESCRIPTION: Qo c1rm ~==nimiec 30-3cTes 1n Mediew Fiomda approximateis 10 mues

northwest of Miamu overlviry the Biscavne Agquifer. This aquifer i1s used as a sole sourc drnxing
~ater supply for a large populauon This location has been the site of a vanery of businesses
inciuding the manufacture of banenes and fiberglass boats, repair of trucks and heavy equipment
ancd an autormobile scrap operanon. Barttenes. underground storage tanks. wansformers. discaraec
oil ranks and other muscellaneous debns have accurnulated as a result of disposal from past anc
present operagons ai the site. Contarrunants have been identfied within the soil. sediments anc
ground water.

WASTE DESCRIPTION: The contarmunants of concern are polychloninated biphenvis (PC3Bs;.
organic ;ompourc's and metals such as leac. arsenic, cadmuum, chremium. copper. manganese.

mercury, ZIRC and ancmony. The quanuaes and concentranons of the pnmary contarrunants are

. PCBs - 48,000 cubic vards of soil at 1.4 ppm to 760 ppm.
12.000 gallons of free ous with concentranons up to 2,700 ppm:

. Lead - 21.500 cubic yards of soil ar 1,100 ppm to 98.000 ppm:

Arsemic - 9.000 cubic vards of soil az concentagons greater than S pom.

PATHWAYS OF CONCERN: Of significant concern 1s ground water tansport of PCBs anc ieac

10 pnvate wells and lead intake due 10 ingesnion from direct contact wath local soils. A parnculate
matter containing PCBs provides a possible inhaiation exposure pathway to onsite workers anc
offsite 10 neighbonng residents.

TREATMENT TECHNOQLOGY SELECTED: The recommended remedial alternanve invoives tie

excavanon of PCB contarmunated soils > | ppm and solidifying with a cement-based matenal
followed by onsite placement Soils contaminated with > 100 ppm lead or > S ppm arsenic wall be
excavated and chemically fixed (swuabilized). thus reducing dissolunon and diffusion rates. Free
oils contaminated with PCBs will be meated offsite at a Toxics Substances Conmol Act (TSCA;
approved incinerator. The offsite disposal of the free oil is cost-effective. impiementabie anc
sausfied the disposai requirements of TSCA Part 761.60(a). The solidified mass will be repiacec
onsite approximately 4-5 feet above ground water level.

SOUTVALENT TREATMENT: TSCA regulation 761.60x2)(4) requires that soils conta:ning
PCBs ar concentranons greater than S0 ppm be deszoyed by incineranon or disposed In a chemuca.
waste landfill. TSCA 761.60(e) provides for the approval of alternanve methods of disposal
which achieve a level of performance equivalent to incineration and protecave of human heaith anc
ne envuronment. The TSCA Spill Cleanup Policy (Part 761.120) covers spills which occurr=c
since May 4, 1987. Spills which occurred before that date are 10 be deconwarmninated to
requiremnents established at the discrenon of EPA. usually through its regional offices. TSCA
regulagon 761.123 defines the reladonship of the PCB Spill Cleanup Policy 1o other statutes. Tne
Policy does not affect cleanup standards or requirements for the reporting of spills impose<. or (0
be 1mposed under other Federal sartutory authonaes including CERCLA. Where more than one
requirement applies. the smicter standard must be met. PCB spulls at Pepper's Steel took place
cunng a penod berween 1960 through the eariv 1980's. therefore the PCB Spili Cleanup Policy 15
not appiicable to this situagon.



[moineranon was 0e2mel unallspiabie cue o NIEN Me contenlin e contamunated sous  1ne
.ciatiizazon of the meials wouid rescit in s:gnifiCant awr Cischargss 2ven wirh (e Impiemenacen
o7 aur conToi mechanisggs on tie incinerator. Depending n- e 1m ranma| method uses. somrnher
~aters or bag house filters contaminated with meuls, «rd metais i1n the incinerated ash. would
rezutre appropriate disposal. Offsite disposal in a cherrucal waste landfill was elirrunated as an
cpuon due to high cost. inhalauen nsks and concems of offsite ansportauon of the matenai.

The selected remedial acdon addresses direct contact risk reducdon by rendenng the PCB maoix
immobile through cherrucal fixaton. In addiuon, the solidified mass will be covered with a 12-
inch laver of crushed limestone to further elimunate these threats. Since PCB contarmunated sotl
with concentrauons > | ppm will be solidified. the acuon 1s consistent with the TSCA PCB Spill
Cieanup Poiicy (761.125) which recommends a 10 ppm cleanup level for a site with nonresmcted
access.

O7 chief concern witn the Nixanon method is the long term integrity of the fixed mass related to near
suriace grouncd water or inflizaong rainwater which may contnbute w migraton of the
-ontaminants. To assess nsk of injury to health or the environment, the EPA performed meauabiliry
s:udtes on the solid mux to define performance standards. The tests performed to verify the
ntegney of the solidified mamx were Toxic Charactensac Leaching Procedure (TCLP), Exmacaon
Procecure (EP) Toxicity, ANS 16-1 and a modified MCC-11. Fate and modeling (method not
crovided) were used 1o esaablish ground water acuon levels 1o monitor for failure of the

‘or chemucal waste landfills. Under this regulation the EPA Administrator may waive cerain
rangfill requirements 1 1t 1s deteruned that the landfill does not present an unreasonable nsk of
njury or adverse effects to health or the environment. This alternanve sansfactorily addresses
soecific concems in TSCA chermucal waste landfill requirements by providing leachate collecnion.
Tonnonng wells anc 2 iiner or fill to maintan the solidified mass above the ground water tabie.

Purameters for the —eatability studies were se: using the Water Quality Criterna Sandard of 0.079
rg'l PCBs in water for PCBs at the propeny line several hundred feet from the solidified mass.
Lsing ground water moceling, a level of 7 ppo PCB 1n leachate from the solidified mass was
ssiablished as tne maximum allowabie concencanon which would yield an accepuble nisk art the
receptor. Results from the geatability studies all indicated concentraaons of PCBs in leachate of
i2ss than the detecabie lirmut of 1 ppb.

This remedial acuon can be viewed 10 be consistent with two areas of TSCA PCB disposal
solrcies. The solicificanion of the waste and ieachate montronng provide additional protective
Teasures than are required 1n the chermical waste landfill regulanons. The acnon also achieves a
izvel of performance eguivalent w0 incineranon. Analjysis of leachate from the solidified mass
:nows no PCBs at a detecnon lirmu: of 1ppb. which suppornts the conclusion that the mobility of
2CBs into the surrounding environment is essenaally desgoyed.



STE NAME Wacde Beacn, NY
SiTF. DESCRIPTION: Jhe Wide Beach Development site is locatea 1n a small lakesine -~—=v--

.~ Brant New York. approximately 48 km south of Buffalo. The Development cover, 22
~ectares. 16 of which are developed for residenaal use. The site 1s bordered on the wes: by Lake
Sne. on the south by wetlands and on the east and north by residential and agnicultural propeny
Between 1968 and 1987, 155 cubic meters (approximately 744 barrels) of waste oil. some
contairung polvchionnated biphenyls (PCBs), was applied to roadways for dust congol by the
Wide Beach Homeowners Associanon. In 1980, the installagon of 2 sewer Lne resulted in
excavanon of highly contarminated soils and surplus soil was then used to fill in several yards anc 2

nearpy grove of rrees

The Erie Countv Department of Environmental Planning investigatetl a complaintin 1981 of odors
cormung from nearby woods. They discovered !9 drums in the woods and two contained PCB-
contarmunated waste oi.. Alerted to a potential problem subsequent investigatory sampling revealec
:ne presence of PCBs in dust, soil, vacuum cleaner dust, and water samples from private welis.

[n 1985 the EPA pertormed ac action to protect the public from the irmunediate concern undl
implementaton of a long-term measure. The acuon involved the paving of roadways and drainage
2uches. decontarmunanon of homes by rug shampooing, vacuumung, and replacement of air
conditioner ang fumace filters and protecuion of individual pnivate wells by insallanon of

carucaiate flters

W ASTE DESCRIPTION: The pnmary containment at the Wide Beach site 1s PCBs. found over
:ne majonty of the site 1n all environmental media .The most significant contaminanons were
und 1n the sewer trench wells. sotls adjacen: (o the roadways and wetlands sediments

aximum PCB concenmazons from the following areas were:

B!
AR
» dramnage ditch samples - 1,026 ppm:
+ vyards and open lot samples - 600 ppm:
+ unpaved dnveway samples - 390 pprm:

»  roacway samples - 226 ppm:
- secimeni samples from marsh area - 126 ppm

The concenmanon of PCBs in one catch basin sample was 5.300 ppm. Invesaganons revealed tha:
one of eight monitonng wells, and all six sewer rench wells were contarminated with PCBs.
Dnnking water sampling studies discovered PCB contammagon in 21 of 60 residenuaj wells.
~owever, tae lev el Of conwminaaon was jow ranging from 0.06 ugl 0 4.56 ugl.

PATHWAYS QF CONCERN: The pnmary pathway of concem is through the tngesuon of PCB

;ontarminated soils. Addioonal potennal concerns invoive the environmental impac: of
sontarrunanon on the surrounding marshiands.

IREATMENT TECHNOLOGY SELECTED: The recommended remedial alternanve involves the

2xcavanon of contaminated soils > 10 ppm PCBs. onsite chernical geatmnent to desgoy PCBs and
soll residual replacement. The recommended treamment will involve removing 5,600 cubic meters
of soil from the roadway, 8.500 cubic meters from drainage ditches, 1.500 cubic meters from
unpaved dnveways and 13.000 cubic meters from back and front yards. The chemical geagnent
for the 28,600 cubic vards of contaminated soil consists of a two step procedure. First. PCB
moiecules are exTacted from the soils using solvents. The solvents are then geated with Pouassium
Polvethylene Giycol (KPEG), to remove chlonne atoms from the PCB molecule. Thus slurry 1s
then pumped to 2 jacketed. intemally agitated, bawch reactor where the mixmure is mainmined at a
soil moisture content of 2-3 percent for two hours at a temperature of 140 degrees Celsius while



s Zecniomnaiion r22CTON 1AKes 2.0 T I3 SLXET 15 100480 Dy osevera waler wasnes. ans 50..18
<esarazon T‘.’:: SOLIS Wil Dereniaces onsiie 2o ine PCB soniaminaes mammx s Te2les 0 D on
EQUIVALEN = NT: TSCA regulanon 761.60(a)(4) requures that sotis containing

PCBs a: concentranons greater than 50 ppm be destoved by incineranon or disposed in a chemula.
waste landfill. TSCA 761.60(e) provides for the approval of alternanve methods of disposal
~hich acmevc a level of performance equivalent to incinerauon and are protecave of human heait:
and the environment. [ncineragon was rejecied as a remedial alternanve opuon dunng the remedia
investiganon anc was not documented in the Record of Decision. Offsite landfilling of the PCB
soils was rejectec due 1o concerns of excessive cost dust release dunng excavaton and possible

€XpOSUre risks gunng Tansport

i

so1| decontarrunanon. and the potennal formanon of toxic end prodiicts through use of the reacaor
vessel. To address tnese concerns ptlot plant reawabdility studies were performned o assess tie
e‘fecaveness of potassium polvethylene glvcol in dechlorinanng the PCBs. and to determine
imporant design parameters for the reaction vessel such as physical dimensions, operanon
temperatures and detennon an.e. The resuits from one run revealed a reducnon from 260 ppm in.
soil to under 2 ppm in the geated residual. Runs were performed on soil at 80 ppm PCBs which s
ine average concenzanon at the sitz. The results indicated that the 10 ppm PCB levels could be
ccnieved consistentiv. Lao tests 1n the bench scale treatabuliry srudy revealed no mutagenuc effects
win the soll. indicanng that the residuals are non-toxic. The results of both KPEG bench scale
anc oot piant realamiliny studies showea that PCB concenmanons or 10 ppm or lower can be
acmieved successiully without nazardous end grocuctss. which eiimunates the pnmary concems with

s grTaiment.

Primary concems with this Teagnent lechnology include the ability to atain the 10 ppm level for

TSCA policy. and nealth-bases critena idenafied in the nsk assessment. The TSCA policy fer
£v2.uanng wnewer ireament 1s eguivaient to incineranon (TSCA 761.60(¢e)) defines successiui
equivalent cearmen: oy tne level of PCBs in the ceatment residual. A concentanon of 2 ppm
considered to :nd:cale the Teamment has achieved a level of performance equivalent to incinerazor
The seiectec treaimen: ceszoys PCBs in contaminated soils therefore elirmunanng the potenna: nsk
idennufied in the risk asscssmcnt (1.e.. direct contact tareats). KPEG also provides protection
:nrough permanent and sigrificant reducaon of toxicity, mobility and volume of the waste. and
compiles with aii reievant and appropnate rsquuements set forth in TSCA. Since this method has
<cnieved a level of performance equivalent 1o incineragon through pilot studies and 1t has been
$n0wT 10 be protecuve of human health and the environment. 1t 1s an acceptable alternazve ©

cnluneraunon.

The Zppm c‘.c:nup level was denved by Bes: Demonstated Available Technoiogy (BDAT! vaives



APPENDIX C
DETERMINING APPROPRIATE LONG-TERM MANAGEMENT CONTROLS

DETAILED CALCULATICONS FOR CASE STUDY



Introduction

To illustrate the process cf determining the appropriate
long-ter® management controls for low-threat PCB contamination
that will remain at a site, an example analysis is provided.
Several source concentrations are svaluated.

The evaluation presented in thig Appendix concentrates cn
ensuring that PCBs remaining will not adversely affect the quality
cf the ground water. Where concentrations remaining on site are
higher than levels determined to be safe for direct contact,
measures tc prevent or limit access to the contaminated areas
should be instituted. For concantrations within an order of
magnitude cf the health-based level, a soil or cement cover with a
deed notice may be sufficient. Higher concentrations will require
fencing and management of the cover over tinme.

The process used in this assessment involved twc primary
steps: '

1. Evaluation cf potential cap designs and their impac:
cn infiltration through the contaminated zone.

2. Evaluaticn of the rzigration of PCBs to and into the
ground water.

Once this was completed the concentrations of PCBs in the ground
water was compared to the drinking water standard, .5 ppb, tc
identify the cap which prevented infiltration to the extent
necessary to prevent degradation of the ground water.

This ftirst secticn of this appendix provides a description cf
the site including the values of parameters necessary for the
evaluation of PCB migraticon. Next the cap designs considered are
presented with the description of the analysis of the infiltration
expected. TFinally, the model which estimates PCB migration to
ground water is described and the resulting ground water
concentrations for the various scenarios considered is presented.

Description of Site and Variations

The description of the site focusses on the factors that
would affect the migration of PCBs and consegquently indicate a
need for a different level of control. These include:

© Size cf PCB source area -- area and depth

© Concentration of PCBs

¢ PCR biodegradation rate



c Depth tc greound water and th.ckness ¢f satiurated Izrne -¢
interest

o Flow ¢of ground water

© Rate of infiltration through the contaminated zcne
© Soil porosity
¢ Organic carbon content of soil

© Bulk density of soil

The values of these factors used in the scenarioc evaluated in this
example are discussed below.

Size of Site The site evaluated in this analysis covers 5 acras
and the contamination is assumed to extend 10 feet vertically.

concentration of PCBs PCB concantrations are assumed to be the

same throughout the contaminated zone. Concentrations c¢f 5§, 20,
5C and 100 ppm were evaliated to provide examples where long term
management controls short of the minimuz technclogy requirements
under RCRA and the chemical waste landfill regquirements under TSCA
can usually be justified. (As shown in Table 3-4, in the unusual
case where PCBs at concentrations exceeding 500 ppm are left on
site, minimum technology regquirements are generally warranted.)

PCB Biodegradation Rate Since the model evaluates PCB migra<ticn

over very long time frames (up tc 10,000 years) it seemed
appropriate to incorporate scme estimate of PCB kiodegradaticn.
Several studies have documented highly variable PCB bicdegradaticn

rates (Quensen, 1988; Bedard, 1986; Brown, 1987). A half life o?
50 years was assumed in this analysis.
Repth to Ground Water/Thickness of Saturated Zone The ground

water table is encountered at 20 fesat below the surface. A
saturated thickness of 5 feet was assumed since this represents a
conservative minimum screened interval for a well.

Flow of ground Water The ground water is flowing at 31C feet per

year. This is a typical flow for a sand and gravel aquifer and
would be sufficient to provide 150 gallons per day with a 60-fcot
wide capture zone from a well screened over the first five feex.
This is the minimum amount of water assumed to be used by a family
cf four. This reflects a very conservative scenarioc since few
walls are screened through a thickness of only 5 feet. In most
cases, wider intervals would be screend and greater dilution of
PCBs would occur.

The infiltration
values used in this analysis were develcped using the Hydreclogic

2
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Evaluation of lLandf.:l. Performance (HELP): version II, conmputer
prograxs (U.S. EPA, 1984). This Frogram was used tcC est.mace
runoff, evapotranspiration, and ilnfiltration rates thrcugh the
cap designs considered. Climatic conditions of the City cf
Seattle, Washington, were used to model rainfall, temperature, arnd
other daily climatclogical data. Seattle was picr:d after
preliminary estimates showved that the combination of climatic
conditions in that city was one of the most extreme of all U.S.
climates and would therefore represent a conservative scenario. A
more detailed description of the use of the HELP model is presenrted

below.

Soil Porosity The porosity ©f the scil was assumed to be 25%
which corresponds tc a mixed sand and gravel! (Fetter, 1980).

Qrganic Carbon Content of Sgil The first 10 feet of soil was

assumed to have an organic content of 5%. The 10 feet balow that
was assumed to have an organic content of .5%. The organic
content of the soil in the saturated zone was assumed to be .1t.

This is a farely typical range.

BulX Density of Soil A bilk density of 1.97 g/ml was used based

on the porosity of .25 and the density of guartz, 2.63 g/ml.

Cap Designs/Infiltration BEvaluation

Four different cover systenms wvere considered. These are
shown in Figure C~-1. As indicated cover system 1 is simply a 12
inch soil cap, cover system 4 reflects the RCRA cover design
guidance (U.S. EPA, 1989d), and cover systams 2 and 3 reflect
intermediate cover systems. Given the fact that climatological
conditions are the same for all alternatives and that soil
properties do not change, the only variables are the number of
layers, their type, and their thicknesses. Brief descriptions of
the physical properties of each layer used in the design models
are presented below:

Vegetative soil laver This layer consists of sandy loam. The

permeability of this socil is approximately 1 X 1077 cm/sec. This
permeability is considered moderate-to-high when compared to other

g0ils.

r This layer consists of clean, cocarsa sancd.

sand drainage laver
The permesability of this sand is approximately 1 X 1072 ca/sec.
This sand is considered a highly permeable soil.

1 This layer is typically made cof
two high density polyethylene (HDPE) strands bonded together in a
crossing pattern. Geonets are called geocomposites when they are
sandwiched between two layers of geotextile fabric. Gecnets and
geocomposites are typically characterized by their
transzisgsivities. The transmissivity of a layer equals the

3



Figure C-1
Cap Design Details
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permeabillty cf thaz layer multiplied by i%ts thickness.
th'efOYO, the permeability cf a geonet can be calculated vy

divi dlﬂ? lts transmissivity Lty its thickness. A transdlssivicy cf
5 X 10 B?/sec is assumed for a l/4~inch=thick geonet,
corresponding to a permeability of 7.8 cm/sec. This permeability
is considered extremely high when compared toc permeabilities of

scil classes.

i This layer consists of mechanically
compacted clay. The permeability of this layer is approximately 1
X 10-7 cm/sec. This clay is considered a highly impermeable soil.

Synthetic barrier laver This layer consists of a flexible

synthetic mentrane (FML). Typically, FMLs are considered
impermeable. Thus, their effectiveness is measured by estimating
the number anu size of holes or defects that would be expected

from manufacturing or installation operations. It is believed,

for the purposes of comparison, that the permeability of this

layer is approxima:ely equivalent to 1 X 10”14 cm/sec. This
permeability is considerably lower than the permeabilities of scil
classes. However, in the HELP-II model this layer is considered
impermeable and a leakage fraction, corresponding to the number and
sizes of holes, s used t.) estimate the inflow rate through this

layer.

Cover soil laver This layer consists of rlrm sandy clay loan.

Its permeability is approximately 1 X 107% cm/sec. This
permeability is considered moderate, when compared to
permeabilities of other soils.

The Hydrologic Evaluation of Landfill Performance (HELP):
versicon II, computer prograr (U.S. EPA, 1984) is a quasi~-two-
dimensional hydrologic model of water movement that was developed
by the U.S. Army Corps of Engineers Waterwvays Experiment Station
in Vicksburg, Mississippi, for the EPA Hazardous Waste Engineerinc
Research laboratory, Cincinnati, Ohioc. Help-II models wvater
movement across, into, through, and ocut of landfills. It uses
climatological, scil, and landfill design data. The model accounts
for the effects of runcff, surface storage, evapotranspiration,
s0il moisture storage, lateral drainage, hydraulic head on barrier
layers, infiltration through covers, and percolation from liners.
The model dces not account for lateral inflow of ground wvater or
surface wvater runon, hor does it account for surface slopes of the
cover fo¥ runcff. The program reports peak daily, average monthly,
and average annuual water budgets. The HELP-II model, which is
currently being recommended by EPA for estimating infiltration
through cover systenms, has readily available climatological data
for 102 U.S. cities, including Seattle, Washington. The
climatological data consists of daily precipitation values froz
1574 through 1978. Other daily climatological data are
stochastically generated using a model develcped by the
Agricultural Research Service



(Richardson, 1584).

The soll and ccver design data are entered e:zner manually, or
by selecting default soll characteristics, Each landfill was
assumed to have the following design characteristics:

1. SCS RCN, 69;: this value corresponds to a runoff curve
number, under average antecedent moisture conditions, fcr
a fairly grassed soil that has a moderate infiltration
rate.

2. Drainage madia slope, 2 percent; this value represents the
minimum cover slope allowed by RCRA minimum technology
guidance:; it has very little effect on the HELP model when

under 20 percent.

3. Drainage length (spacing between collectors), 500 feet:
this value was selected because RCRA does not require
collecticn pipes in the ccver system and therefore, it is
unlikely to find any collectors on the cover.

Table C-1 summarizes the pertinent values for the four cap designs
considered in this analysis. The infiltration value indicated is
the value used fcr the infiltration entering the contaminated zone
in the calculaticn cf PCB migration tc the water table.

PCB Migration To Ground Water

The PCB attenuatiocn analysis was performed using EPA's cne-
dimensional unsaturated zone finite-element flow and transport:
module, VADOFT (U.S. EPA, 1989g), ccupled to the analytical
solute/heat transport AT123D (Yeh, 1981). The finite-elament
module was used tc evaluate vertical PCB transport in the
unsaturated zone and to generate time varying mass flux rates a%
the water table which were used as input to AT123D which was useZd
to simulate mass transport in the saturated zone (Figure C-2).
AT123D was used to determine 2 time series of depth averaged
concentrations beneath the PCB source. The results were then tinme
averaged over the seventy-year periocd representing the years cf
peax concentrations occurring within a 10,000-year periocd.

VADOFT is a cne-dimensional, non-linear, finite-element code
used to evaluate variably saturated groundwater flow and sclute
transport. Solute transport in the unsaturated zcone is described
by the following governing eguation:

oySyRy (dC/dt) = Dy, (d2C/d2?) - v, (dC/dZ) - ,oySyRyC (1)
where: ¢, = the effective porosity
Sy = the gaturation
Vy = the vertical Darcy velocity
v = the decay coefficient

6



Table C.]
COVER DESIGN SUMMARY TABLE (ANNUAL VALUES)
| Infiltration
Cover Site Area Precip- Runoff Evapotrans. | (Cu. Fr)/
Design (Acres) (Cu.Ft.) (Cu. Ft) (Cu. Fv) Acre
F —p—
1 2 258,877 3,349 | 113,134 71,467
2 2 285.877 78,164 | 114,628 33.529
3 | 2 258.877 127,318 | 131,170 226
4 f 2 285,877 94262 | 118162 1

~1
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Ry = 1 = ((Kapp)/{cySwi
Kq = the adscrpticn coefflci
and . 4
Pp = the bulk density of the soi.

Fcr transport simulations using a steady-state flow field and
where there is no decay, or the decay rate is not a function of
+he saturation, the nonlinear flow analysis may be avoided for
highly adscrptive chemicals. For chemicals with large adsorption
coefficients (e.g., greater than 10) such as PCB's:

Ry  (Kgpp)/ (oySy) (3)

and the saturation terms in Eguations (1) and (2) cancel and can
be disregarded. This circumvents the need for the nonlinear flow
analysis and allows the transport analysis to be performed using a
default Darcy velocity equal to the infiltration rate. Transient
finite-element sclute transport analyses were performed for the
period of interest to generate time series of mass flux rates that:
were used as a boundary condition for AT123D.

AT123D, an analytical method based on Green's function
techniques, simulates thr+e-dimensiocnal advective/dispersive
transport in porous media. The three-dimensional solute transpcr=
equation on which AT123D is based can be written as:

Dy (d2C/dx?) - Dy(a2c/ay?) - D,(a2c/az?) - Vg(dcsdx) =
Rg(dC/dt) = Rg 4C + ((g9C)/(Bog)) =~ M/og (4)

where: x, y, z = gpatial cocordinates in the longitudinal,
lateral and vertical directions, respectively
- = dissclved concentration ¢of chenmical
Dy, Dy, D, = dispersion coefficients ir the x, y, and 2
directions, respectively
= one~-dimensional, uniform seepage velocity in
the x direction
R = retardation factor in the saturated zone

:s = glapsed tinme
s = effective first-order decay coefficient in the

saturated zone

q = net recharge outside the facility percolating
directly into and diluting the contaminant
plume

B = the thickness of the saturated zone

M = the constant or time dependent mass flux rate

By taking the products of various directionally independent
spatially integrated Greens functions tha model allows for the
application of linear, planar and volumetric mass flux sources to
a pocrous medium which is of infinite extent in the flow direction
and can be considered to be of either infinite or finite extent in

9



the directions perperdicular tc flcw. Texporal.y, the Greens
functions represent lnstantanedous sources WhlCh are numerically
integrated with respect tc time to allew foOr a constant mass f£.uXx
or a time variant mass flux source condition. The general

soluticorn can be written as follows:

-~
w

C(s,y,z,t) = (H/(o,Rs))Fijk(x,y,z,t: yd

where: t = time of interest

= variable of integration
The term Fi4x is the product of the three-directicnally-
independent " Greens functions (Yeh, 198l). Since the scurce terc
is a2 mass flux rate, a decay term accounting for dilution due tco
infiltration of wazer was utilized. This dilution factor is shown

in the second ¢ last term cf Equation (4). For these simulations
the source was approximated as a fully penetrating rectangular
prismatic source with a surface area egual tc the source area. The

fully penetrating scurce was used to circumvent the need to depth
average values of the conctentrations.

RESULTS

-

The results c? the analysis described above are sumrmarize
table C-2. PCB ccncentrations 1n ground water were es-.zated
each of the four cap designs and four different PCB scurce
concentrations. Based on this analysis, the follcwing
reccmmendaticns for caps could be made:

€S ppm PCBs Source At this concentration the threa<t of PCR

migration to ground water at concentrations that would exceed the
proposed MCL cf .5 ppb under the given site conditicns is
unlikely. The maximum concentration averaged over 70 years
(occuring after 945 years) is .099 ppb with only a scil cap. The
scil cover would be recommended for sites in residential areas :c
prevent contact with concentrations above 1 ppm, the starting
point action level.

20 pen PCPs Source Again, the analysis indicates that the threac

to ground water is not significant. With conly a soil cap, the
maximum concentration expected is .4 ppb. For sites in
residential areas, a cement cover and a deed notice may be
warranted to prevent contact with PCBs exceeding the 1 ppnm
starting point action level.

50 ppm PCBs Source At 50 ppm, PCB concentrations in the ground

water are projected to exceed the .5 ppb level slightly --
approximately 1 ppb. At this concentraticn, for the site
conditions presented, the second cap illustrated in Figure C-:
would be recommended. The combination of a low-permeability cover

a1
fcr
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General Electric

Pyrochem/ApzTu
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SCA Chemical
Services

Department ’
Energy/
~in Marietzza

S
cf
Mar<t

Energy Systems

2

wWZsSTO

ALTERNATE THERMAL

Ecova Corporation

Ogden Environmental

Services, Inc.
(formerly GA
Technologies,

J.M. Huber
Corporation

C.H. Materials
Corporation

- West Chester, PA

Inc.

.0. Box
!l Dorado, AR

1957

™ 'vu

71730

.0. Box 8513
itz le Rock, AR

t''o

72215-8513

100 woodlawn Ave,

Pittsfield, MA 01201
P.0. Box 907
Coffeyville, KS

P.C. Box 609

Jeer Park, TX 77836

11700 South Stony Island Ave.

Chicago, IL 60617
Federal Office Euiicing
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P.0. Box E
Cak Ridge, TN 37830
One Weston wWay :
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Suite 220,
Dallas, Texas

Drive
Lock Box 145
75251

P.O. Box 85178
san Diego, CA 92138-5178

P.O. Box 2831
Borger, TX 79007

16406 U.S. Route 224 East
P.0. Box 551

Findlay, Onio 45839-0551
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CHEMICAL

Amer.can Mobile QO:.
Purzficacion Cc.

Zhem.:cal waste
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T v -
Lxcelzecnh, Inc
Serera. Zlerutr.c
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)
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w
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O '

300 Erie Boulevard wes<
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-Canton, OH 44707

3ox 180
Celman, SO 57017

P.0. Box 4724
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Suite 313
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1940 N.W. 67¢h Place
Gainesville, FL 3260¢

P.O. Box 1076
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800-544-0C3C
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APPENDIX F

LONG TERM MANAGEMINT CONTROLS AT PCB~-CONTAMINATED SITES

SUPERFUND EXAMPLES



Design
1T 1. S
A sisus
anelegy Csidmce

wmalis Resevrces
:s Baresars. CA

S laterastieaal
;;n falls. WY
X Incernationsl

Liamsturg, ON

ical Waste

|gonnnt
le, AL

1esl Vasce
remrat
sman City, CA

sale Services,

iapo
e. ID

-Securicy
sa. lac.
agton, OR

scal Vaste
soamat (3CA)
1 Ctey, WY

| £3 JY '3 4
ty., BY

Pelliution
ra.. lac.
.8, U7

POTINTIAL ARARS:

ADNUL WAITT lam

BCRA: 40 CYR Part 264.)10 or 263.301 yrevidas five criteris for the design and comstr
ataimizatien of liquids: (1) feactise vith MLRLEAG SalRtsaancs; (}) premsce dr:
and (5) the premeadbility of the cap susz be lses than oF oqual to the pezmmadyl

TSCA: JNeone.

Yggatasive Is2 CHYRI_

Yazatagies ~ls2 Liges Dusmass
taimize At lasst 32
sresion - we greacaer
taaa 32

Lagionsl .
Species
Regionas!l [N
Speciee
Bagiemal 3 &
Species -
tegiona!) 6
Spacias

‘.
Regienas) [
Speciss

Toy Seotl

Sotl

Tetsl Mhizimese

Jo°

¢

b

19°

b2 %

bl 0

Seil
Pemmmadilicy

LITY

§/A

8ia

LIy

Bi/a

Bla

$ia

~Liddls ar
Geotestile Dratnage .
111 S Bazarial e
Teas (Gssign Send ot
te prevest squivalant
cloggiag) goseyuthetic
Cessyuthetic
Cevoyutiatic
8/a FIX X2
Yes CessyuLdetic
les Cosayatimtic
Sand



MIPERAFIUND FXAMPIIN- LONG . TIRM MANAGIMINT tONTROM S

Lﬁmamu;

ladiled PCD Finad B 1 soubunte
Ly it € ¢ € olies /R rempveat
fabthel Bowver B Probbran Blgeition Ronge (pp=) (ppem) ¢ endibons Cover Bosipgn Buttomn 1 ueve ond Looh 1 brction
1 (et end (e, Puried droms, shudge o Paavele 141 (orll) M (wrll) Grmadwater. 1 beet 9 bcten sop ordll Mone Ciosmpmbuates werite
Kongnina, NI (1710RT) . (M8 sioe e inet stiwa bk pueloce planard ha pomp
- Cop Gevirgy  ghucbnd Wile, aad 177 ntmm ot
. Axtotien h N ’
. batract ond wesd grovadenicr
H Re Sndve, MA Weste o) apresd 1o dint . Vinravate 13 11.008 1% (wit) Crrunduotcr 30 48 ket Regroded snd grosecd MNenr (i ropmbmntrs wrihe
Nt Dorvmrath, MA rasds o Unp berbvw surface Planard bor pump
(124m1) Sedvral rectametion *  Ou dte westment (dextincinetion) (revdngy sand_ (rovel, B and bev simred
faeriety . Wetiand rintrystion Srdvech
o lmsemet oud trest grresndweter
V' Ohewaicel Cormirsd Voriety of wesss in . Io oo Rupting [ X} [ Qrrundwater | ) bext 13 ot growet boypey Merar Nowr
) hasbeth. M) romm ¢ Debwb removsl Setraw swrfore Moturat
(WImD) ¢ Snwwm srwes repely [§ sitry mprrmestle cloys
. Secery st (kewee) sond, 1l ‘cdvach
¢ Wide Besch Woste oll sgnend on dirt | o Darwvesien o0 10)e T Geringy ositvy owel, | Mose (et beasibie, o N Mowr
Prost, MY romde . Chemicel et mend iy A by, e tared sevideasiel
(WWRY) communisy)
1 Yot (M o Facovese 1 e Growndmeter 30 ket Noas (stebillastion Mo Cnondanics welh
Muors, NY s Ssohiliecr brivw smfere po Iroves d [ d PMonacd e pomgp
{ 29y o Uf we inclacration Gievingy  glaciel Sedvech ondls imgevancebde ) impeymestie cloys Aol 10 mhmwr mt
. 1 rect sad Weot proesdwater
¢ Meowbeoy | agwreing ) scre ovomgp s (Veae sewrt N1 42 (udt) 3] Orraundunter: IR beet 1 lors onmpocend cloy MNone Moae
LA Tronshwwer repole plomt | ¢ | acovese Sectow sueloce 2 Dot vegrtathe
(W o Sobiliar lievdagy sendy, dey, rexk, | leyes, 2 boet sond,
Naevicas symiherl Racy
1 Peppet’s Seerd R Al 0 acres Wonh s Faowwese 1§ Tl (onil) ] Crrwandwoter 34 feet 1} inches crenhod Meme I hvan gradurm
Mcdary. 1Y e Sedlire hetew surfoce Senrstrene pvendusicr eyl
1V . (N site incincration Crerdngy I, pemt, planerd v pong
. Cap Banestone - fowd t1¢ stmmrnt
. 1 siract sad trest growadestes
A Beividere Londloll 1 andfill . 1 2x soote LRIN %" Orowndwaser. 7 beet ACRA ewvry MHone Lvundwstes wriln
© Retvidere. § ) (v | Nograt o (N sieg incincrotion Setow smetoce Phanacd 1w promp
{6/ N) o ondbt Gvdngy wand. grwert Sond boe shamr o4
. Cop bedeu b
. (-strect snd trest groundwatcr
. Secwre sive
) w Dwmping sres . Facovate oM 4?2 1] Croundwater 10 13 beet 1 feet choy and & Meme iy et weihe
:: N::: v Recyching plaad . m aite lncincyotivm hehow omloce mches vegrishiee beypet flemnrd e pump
(VIR ’ . Cap Girsdagy  cmtwash sondh aad e st i
. Croniamines et sod proveh lobe (loyn,
- | ssract and rest growndwet ot e ond lncr
. Secore e

11 antined)



-4

[T S —
SUPFRPUND FRAMPT ES- 1 ONG THERM MANAGEMENT TONTRINS
hihabaniad A e [
Indsiat PY B Fimal P10 LIErY
(R . L} b tiralngiuAtyhroge slugie ¢ oM (bR s moved
_Sopeviond W (ROD o) | Indtiel Sourvs & Problem U panbtion Roage (ppus) tppom)  ondifiaes Coves Drolgm Bottern | buern PRI W TSy
- - _— —_— —_ =3 - = 2 o — B e s
18 Sreach famacd 7V aec agrum o Ja e backog ol 1o stoment NI alA n Gitnundwaier bess than W | Nume . Mar G lmatee ot
Criaty, I1X s Sabobise teet dhom vmeface . Navws ol wiey 1o jdonend he
{V2amm) Gevdgy  kypuel, day smjw s amcabde o by eseeenge vmel 1e st
1 Crmmens toend g yord . | s avete oM ! Ginwaduater A 1] fevt 2 b turs scabed . Moar Cavinnbagtes
HayMcae Shuav . Siahehre b smloce mydak HE ) wing tytiem
Vatioma, WA . A Gorvihgy 1. sand. ooy frega e d
(11/wm)y o Regrede
17 Pordic bivde ond | w Troowlowmery, copacibors [ ¢ bacovete 1o 28 Grvwndweter 10 beet L oa premraiing ™ + Vow pressrobdny Nowe
Pigascia_ 1) Scrap yurd . Seabohae hehow sorfare RUKA cap clug added o0
(W) o Unp oy aquiiord
. Mohdirrd maoesind
o srvve 8e hary
"ne Pianctt s Sabvage Yard Scrop yord o | and Diaguaat kicaificd se sn T4 Crrwadwater: 0 I boct 4 imchen slphelt, 12 *  Mame Shatiy wall
Wabborn, MI: Vevardbrwmecer dbrdrcteic e snmt rve: b surloce iy hes srne, slagic
{yvrwe) Prosd gl Gitningy  cand ond X synthetic toper; (it
cloy ond silty cloy, glacinl
M, hedvech
" Soltnea’s | odpe Querry . 1 ac ovete 2,600 (il (irmnandagter 189 bret 1 fect cloy, 18 v . Mone 1 masduntcs ovih
New Redined, MA Prevhins divprual . Mahdre he smisce hlies ondd, 1] b boen may v planncd bre
{Prigened tAY) . o Unp (ondogy equarvies kusted sondy sodt ] beet ooy aml licmest
s Uaumct end treod grvendwetcs i Wectured bedwch vegeiative ol
o Mewine wrilands vegeristion
o Secere siic
o Nt e
. | cag Seens ecnatindan | .
1% New Redford | Larbor Indwateiol dinrar ge s Cappiag Mcmificd s aa sen 400 Gevanbueter: V heet anndhliy; o Mnme Myne
14w Spwd Area sher aat g { mreboonc ot ) comtaminstinn dut tn aywohrtic bopet
Putased s Bay, MA Sflwshws fvem aedumeet
(V)
““"""l‘-“* Doaprmad (W recychng . Cappeng wbe ntidied s ou HND W ese Urosndwater: toue thes $ ‘uh&l-rr . Mome 1 mmbnai ey
Sue shrsnatee {vnhy) feet o W deet o smrtace powtrctror andl. LTI
Berts Copaty PA (reuingy. PR, daternl ey hpandl, vwgristina
Ival (W) hurden bodrend
17° s od Horwnnd Fiectrical cquipament ¢ Copping Mratiicd s sa 19 20.0m0 X" Gherdogy W8, send sd 9 bactoen r « Mo -
Mot Cronty, MA manuknstures ohc i (mwh) provel. glaceal I, bedrnch aggregaie, LWL
Ieah { 1509) Prrvines dugeual hary, 6° aggregate
grvtenaiie lobate, A
2t apgungAsnd drpunst biv stidicd ee s siterastive Nnﬂ‘ﬂu




